Subject Index to Volume 63 


Acetates 
metabolism of, function of carnitine in, 
1439-1440 
acetate and acetyl-CoA oxidation, 
1439-1440 
fatty acid synthesis, 1439 
Acetylcholine 
as proposed mediator of vasopressin 
release, 1254-1256 
effects on locus ceruleus, 879 
Acetyicholinesterase 
in locus ceruleus neurons, 850 
on mature muscle cells, relationship 
between synaptic basal lamina and, 
976-978 
on myotubes, relationship between 
synaptic basal lamina and, 996 
Acid-base equilibrium 
in effects of body temperature on 
breathing control in reptiles, 246-249 
concepts of constant relative alkalinity 
and alphastat regulation, 246-247 
consequences for ventilation and gas 
exchange, 247-248 
exceptions to alphastat regulation and 
constant relative alkalinity, 248-249 
Acidosis 
effect on coronary circulation in relation 
to adenosine hypothesis, 93 
renal ammoniagenesis in renal metabolism 
of glutamine and glutamate, 572-580 
adaptation of renal mitochondrial 
glutamine metabolism in chronic 
acidosis, 573-576 
changes in renal metabolite profile, 578 
effect of other substrates on glutamine 
metabolism and ammoniagenesis, 
577-578 
fate of glutamine carbon atoms in 
kidney, 576-577 
regulation of ammoniagenesis in acute 
acidosis, 578-580 
Actin: see Muscle proteins 


Acylearnitine hydrolase 
properties of, 1450 
Adenosine 
hypothesis in local control of coronary 
circulation, 72-95 
adenosine-blocking agents, 86-93 
inactivation, 85-86 
infusion, 79-83 
production, 83-85 
quantitative studies, 93-94 
recovery, 75-79 
Adenosine cyclic monophosphate 
turnover of, 655-656 
Adenosine deaminase 
effect on coronary circulation, 92-93 
genetic disorders of, effect on RBCs, 296 


Adenosine triphosphate 
hydrolysis in relation to cross-bridge 
cycling during muscie contraction, 
1085-1091 
role of local control of coronary 
circulation, 95 
Adrenal cortex 
uptake and degradation of plasma 
cholesteryl esters in, 1377-1378 


Adrenal cortex hormones 
effects on catecholamine biosynthesis by 
adrenal medulla, 829-833 
effects on catecholamine release by 
adrenal medulla, 797-799 
effects on glucose turnover, 636-638 
adrenalectomy, 636 
glucocorticoid administration to 
hypophysectomized or 
adrenalectomized animals, 637-638 
glucocorticoid administra‘ion to normal 
or diabetic subjects, 637 


Adrenal medulla 
catecholamine biosynthesis, regulation of, 
806-834 
biosynthetic pathway, 808-812 
effects of hypophysectomy, 829-831 
effects of nerve growth factor, 833-834 
hormonal control, 829-833 





1582 


Adrenal medulla (continued ) 
long-term regulation: transsyneptic 
enzyme induction, 815-829 
short-term and long-term control, 
806-808 
short-term regulation, 812-815 
catecholamine release by, hormonal 
control of, 797-799 
cholinergic transmission in, 789-791 
chromaffin granule dynamics, 799-806 
catecholamine transport, 803-806 
granule calcium, 806 
granule membrane, 802-803 
granule structure, 799-802 
regulation of, 787-843 
secretion by, effects of secretagogues and 
modulators of secretion, 791-796 
local modulators, 796 
renin-angiotensin system, 795-796 
response to neural activity, 791-794 
role of intracellular calcium, 794-795 
selective release of epinephrine and 
norepinephrine by, 788-789 
Adrenalectomy 
effect on glucose turnover, 636 
glucocorticoid effect on glucose turnover in 
adrenalectomized animals, 637-638 
a-Adrenergic receptors: see Receptors, 
adrenergic, a- 
Adrenergic a-receptor agonists 
causing a-receptor coronary 
vasoconstriction, 105-106 
Adrenergic a-receptor blockaders 
effect on coronary vasoconstriction, 
105-106 


Adrenergic a-receptors: see Receptors, 
adrenergic, a- 
Adrenergic 8-receptor blockaders 
effect on coronary circulation during 
exercise, 152-153 
Afterpotentials: see Membrane potentials 
Alanine 


turnover and precursor-product 
relationships of, 646-649, 658 
Alcohol, ethyl 
effects on locus ceruleus, 879-880 
Amines 
monoamines, effects on locus ceruleus, 
877-878 
turnover and precursor-product 
relationships of, 649-650 
Amino acids 
see also names of specific amino acids 
aromatic acids, metabolism by brain via 
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transport rate-affected pathways, 
1502-1503 
branched-chain acids, function of carnitine 
in metabolism of, 1461-1462 
branched-chain acids, metabolism by brain 
via transport rate-affected pathways, 
1498-1501 
large neutral amino acid (LNAA) 
transport system, importance in acute 
effects of dict on serotonin formation 
in brain, 492-504 
mediation of dietary effects on brain 
tryptophan and serotonin, 493-499 
transport of LNAAs into brain, 492-493 
LNAA transport system, effect on 
methyldopa uptake into brain of 
hypertensive rats, 535-536 
precursors of monoamines, role of their 
availability in control of biosynthesis 
in brain, 484-546 
catecholamine biosynthesis, 524-536 
serotonin biosynthesis, 485-524 
transport through blood-brain barrier, 
1518-1525 
acidic amino acid transport, 1524-1525 
albumin binding of tryptophan, 
1523-1524 
competition effects, 1519-1523 
transport constants, 1518-1519 
turnover and precursor-product 
relationships of, 649-650, 658-659 
y-Aminobutyric acid: see GABA 
Aminophylline 
effect on coronary circulation through its 
adenosine-blocking action, 90-92 
Ammonia 
fixation by brain via transport 
rate-affected pathways, 1505 
renal ammoniagenesis in metabolism of 
glutamine and glutamate, 572-580 
adaptation of renal mitochondrial 
glutamine metabolism in chronic 
acidosis, 573-576 
changes in renal metabolite profile, 578 
effect of other substrates on glutamine 
metabolism and ammoniagenesis, 
577-578 
fate of glutamine carbon atoms in 
kidney, 576-577 
regulation of ammoniagenesis in acute 
acidosis, 578-580 
toxicity in relation to pathogenesis of 
hepatic coma and glutamine and 
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glutamate metabolism in brain, 
587-589 
Amygdaloid body 
innervation by norepinephrine-containing 
efferents from locus ceruleus, 856 
Anemia 
effect on coronary circulation during 
exercise, 156-157 
Anemia, sickle-cell 
cell membrane alterations in sickling, 
275-280 
cell Ca homeostasis, 277-279 
cell-volume homeostasis, 275-277 
membrane composition, 279-280 
Angiotensins 
see also Renin-angiotensin system 
angiotensin II as proposed mediator of 
vasopressin release, 1256-1260 
angiotensin II binding to capillary 
endothelium, 1558 
effect on coronary circulation in relation 
to adenosine hypothesis, 93 
Animals, newborn 
carnitine acyltransferases in, 1459-1460 
Anoxemia 
arterial hypoxemia after pulmonary 
microembolization, mechanisms of, 
1180-1185 
alveolar hypoventilation, 1183-1185 
diffusion impairment, 1181 
increased venous admixture, 1181-1182 
time course of gas-exchange 
impairment, 1180-1181 
ventilation-perfusion imbalance, 
1182-1183 
Anoxia 
hypoxia, effect on coronary circulation, 
55-58 
hypoxia, response of newborn to, 462-465 
tolerance and regulatory responses of 
reptiles at constant body temperature, 
251-253 
Antidiuretic hormone, inappropriate 
secretion: see Inappropriate ADH 
syndrome 
Antidiuretic hormones: see Vasopressins 
Antigens 
surface-antigen variants on RBCs, 271-275 
En(a-) and MkMk cells, 273-274 
McLeod erythrocyte, 271-273 
Rh null cells, 274-275 
Antimetabolites 
glucose antimetabolites applied locally to 
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lateral hypothalamic areas, effects on 
feeding, 355-356 
glucose antimetabolites, effects on feeding 
responses, 330-331 
Aorta 
pressure receptors in, influence on veins 
and capacitance system, 1312-1313 
Aortic bodies 
coronary aortic body chemoreceptor reflex, 
145-147 
role in respiratory control in fetus, 458 
Aortic valve 
leaflets occluding coronary ostia during 
systole causing decreased coronary 
flow, 27-28 
Apnea 
in premature infants, 472-475 
Apnea, sleep: see Sleep apnea syndromes 
Appetite 
control influenced by central serotonin 
neurons, effects of tryptophan and diet 
on, 520-524 
Appetite disorders 
hyperphagia from ventromedial 
hypothalamic lesions, 349-351 
Arachidonic acids 
metabolic products of, role in pulmonary 
edema associated with 
microembolization, 1156-1160 
Arginine 
metabolism by brain via transport rate- 
affected pathways, 1501-1502 
Arginine vasopressin: see Vasopressins 
Arousal 
effect on coronary circulation, 159-160 
Aspartate aminotransferase 
GDH/aspartate aminotransferase system 
in glutamate metabolism by isolated 
mitochondria, near equilibrium in, 
568-570 
properties of, 555-556 
Aspartic acid 
glutamate/aspartate antiporter, role in 
glutamate transport across inner 
mitochondrial membrane, 563-564 
involvement with glutamate in transfer of 
reducing equivalents from cytosol to 
mitochondria, 570-572 
Atelectasis 
regional, effects on pulmonary edema after 
microembolization, 1141 
Autoregulation: see Homeostasis 
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Axons 
conduction properties in locus ceruleus, 
874-876 
fast delayed K* channel of, properties 
after reconstitution in model 
membranes, 1236-1237 
from some motoneurons within a pool, 
evidence that they fail to innervate 
appropriate myotubes within muscle, 
965-967 
motor axon sprouting promoted by factor 
released by inactive muscle fibers, 
1002-1003 
motor axon terminals, plasticity of, 
1011-1012 
motor axons, growth to premuscle cell 
masses, 941-965 
effects of limb bud manipulations on 
growth of motor axons to muscles, 
955-957 
effects of spinal cord transplants and 
deletions on growth of motor axons to 
muscles, 954 
evidence that axons from some 
motoneuron pools fail to grow to their 
appropriate premuscles, 961-963 
factors determining paths taken by 
growing axons, 957-961 
growth from lateral motor column to 
limb bud, 941-945 
growth to premuscle cell masses in 
limbs, 945-948 
topographical relations between growing 
motor axons, 948-954 
motor axons, growth within muscles and 
formation of first synaptic site on 
myotubes and its polyneuronal 
innervation, 981-986 
terminals of motoneurons in mature 
limbs, somatotopic relationship 
between positions of motoneurons and, 
935-940 


Bacteria 
carnitine degradation in, 1432-1433 
Bacterial proteins 
porin channels reconstituted in model 
membranes, properties of, 1232-1234 
Baroreceptors: see Pressoreceptors 
Bicarbonates 
LiCO; pathway in lithium transport 
across RBC membrane, 283 
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Binding sites 
in capillary endothelium, 1556-1558 
angiotensin II, 1558 
histamine, 1557-1558 
serotonin and norepinephrine, 1558 


Biological transport 
abnormalities in RBCs in essential 
hypertension, 285-290 
cation transport defects across human 
RBC membrane, 268-271 
glutamate transport across inner 
mitochondria! membrane, 559-564 
glutamate/aspartate antiporter, 563-564 
glutamate/hydroxy] antiporter, 560-563 
glutamine transport across inner 
mitochondrial membrane, 557-559 
modes of lithium transport across RBC 
membrane, 282-283 
nutrient transport through blood-brain 
barrier, 1505-1527 
amino acid transport, 1518-1525 
glucose transport, 1505-1518 
monocarboxylic acid transport, 
1525-1527 
substrate-limited pathways of brain 
metabolism, 1492-1505 
transport rate-affected pathways, 
1498-1505 
transport rate-limited pathways, 
1493-1498 
Blood-brain barrier 
historical review, 1481-1484 
nutrient transport through, 1505-1527 
acidic amino acid transport, 1524-1525 
albumin binding of tryptophan, 
1523-1524 
amino acid transport constants, 
1518-1519 
competition effects in amino acid 
transport, 1519-1523 
deoxyglucose and fluorodeoxyglucose 
transport, 1508-1513 
determination of glucose utilization with 
methylglucose, 1513-1515 
glucose transport constants, 1505-1508 
modulations of glucose transport, 
1515-1518 
monocarboxylic acid transport, 
1525-1527 
study of, in vivo methodologies, 1484-1492 
overview of methodological approaches, 
1484-1486 
quantitative applications of Oldendorf 
technique, 1486-1492 
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study using isolated brain capillaries, 
1527-1528 
substrate-limited pathways of brain 
metabolism, overview of, 1492-1505 
transport rate-affected pathways of brain 
metabolism, 1498-1505 
ammonia fixation, 1505 
arginine metabolism, 1501-1502 
branched-chain amino acid metabolism, 
1498-1501 
free fatty acid esterification, 1504 
metabolism of aromatic amino acids, 
methionine, and threonine, 1502-1503 
protein synthesis, 1503-1504 
transport rate-limited pathways of brain 
metabolism, 1493-1498 
glycolysis, 1493-1496 
ketone body utilization, 1497-1498 
lactate exodus from brain, 1496 
Blood circulation 
see also Coronary circulation; Pulmonary 
circulation; Splanchnic circulation 
bronchial blood flow, 1167, 1185-1191 
effects of pulmonary microembolization, 
1188-1191 
normal blood flow values, 1187-1188 
pattern of normal bronchial perfusion, 
1185-1187 
role in pulmonary edema after 
microembolization, 1167 
Blood pressure 
see also Hypertension 
central regulation influenced by serotonin 
neurons, effects of tryptophan and 
diet on, 518-519 
coronary arterial pressure minus 
intraventricular pressure, 8-9 
coronary perfusion pressure gradient, 7-12 
coronary pressure minus tissue pressure, 
9-10 
coronary pressure minus zero-flow 
pressure, 10-12 
Blood sugar 
see also Hyperglycemia; Hypoglycemia 
levels of, three distinct brain responses 
affecting hunger and feeding, 364-365 
Blood vessels 
see also Aorta; Bronchial arteries; 
Capillaries; Coronary vessels; 
Pulmonary artery; Veins 
innervation by fibers from locus ceruleus, 
862 
Blood volume 
coronary blood volume in myocardium, 
43-45 
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redistribution from vasoconstriction—De 
Jager-Krogh phenomenon, 1291-1295 
Body energy balance 
and food intake, neuroendocrine 
regulatory mechanism of, 314-386 
basic notions, 315-316 
determinants of meal size, 365-373 
liporegulatory mechanism as additional 
factor in feeding, 335-338 
normal feeding, 324-327 
peripheral stimulus of hunger arousal, 
327-335 
role of hypothalamic ventromedial 
nuclei, 339-355 
role of lateral hypothalamic areas, 
355-365 
sensory stimulation to eat, 338-339 
temporal correlation of metabolic and 
feeding events, 333-335 
three distinct brain responses to blood 
glucose, 364-365 
ventromedial hypothalamic 
glucosensitive sites, 351-355 
ventromedial hypothalamic 
liporegulatory mechanism, 351-355 
effectors of, 316-324 
food intake, 322-324 
regulation of energy expenditures, 
316-322 
Body temperature 
constant temperature in reptiles, 
breathing control at, 246-249 
anoxia and hypoxia: tolerance and 
regulatory responses, 251-253 
receptor systems, 254-255 
ventilatory responses to CO, inhalation, 
250-251 
effects on breathing control in reptiles, 
246-249 
concepts of constant relative alkalinity 
and alphastat reguiation, 246-247 
consequences for ventilation and gas 
exchange, 247-248 
exceptions to alphastat regulation and 
constant relative alkalinity, 248-249 
Bradykinin 
role in pulmonary edema associated with 
microembolization, 1162-1163 
Brain 
carnitine transport in, 1430-1431 
catecholamine formation and function in, 
effects of precursor availability on, 
524-536 
catecholamine synthesis from tyrosine, 
524-525 
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Brain (continued ) 
control of catecholamine synthesis in 
brain, 525-532 
diet, methyldopa uptake into brain, and 
blood pressure, 535-536 
studies on tyrosine hydroxylation and 
catecholamine formation, 524-532 
functions influenced by central 
catecholamine neurons, effects of 
tyrosine on, 532-535 
functions influenced by central serotonin 
neurons, effects of tryptophan and diet 
on, 514-524 
appetite control, 520-524 
blood pressure control, 518-519 
growth hormone secretion, 515-518 
pain perception, 519-520 
isolated brain capillaries in study of 
blood-brain barrier, 1527-1528 
metabolism of glutamine and glutamate, 
585-589 
ammonia toxicity and pathogenesis of 
hepatic coma, 587-589 
compartmentation of metabolism in 
brain tissue, 585-587 
isolated brain mitochondria, 587 
metabolism of, overview of substrate- 
limited pathways, 1492-1505 
metabolism of, transport rate-affected 
pathways, 1498-1505 
ammonia fixation, 1505 
arginine metabolism, 1501-1502 
branched-chain amino acid metabolism, 
1498-1501 
free fatty acid esterification, 1504 
metabolism of aromatic amino acids, 
methionine, and threonine, 1502-1503 
protein synthesis, 1503-1504 
metabolism of, transport rate-limited 
pathways, 1493-1498 
glycolysis, 1493-1496 
ketone body utilization, 1497-1498 
lactate exodus from brain, 1496 
metabolism studied from perspective of 
blood-brain barrier, 1481-1535 
historical review, 1481-1484 
Oldendorf technique: quantitative 
applications, 1486-1492 
overview of in vive methodological 
approaches, 1484-1486 
monoamine biosynthesis in, role of 
precursor availability in control of, 
484-546 
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nutrient transport through blood-brain 

barrier, 1505-1527 

acidic amino acid transport, 1524-1525 

albumin binding of tryptophan, 
1523-1524 

amino acid transport constants, 
1518-1519 

competition effects in amino acid 
transport, 1519-1523 

deoxyglucose and fluorodeoxyglucose 
transport, 1508-1513 

determination of glucose utilization with 
methylglucose, 1513-1515 

glucose transport constants, 1505-1508 

modulations of glucose transport, 
1515-1518 

monocarboxylic acid transport, 
1525-1527 

serotonin formation and function in, 

physiological control of, 485-524 

acute effects of diet and importance of 
LNAA transport system, 492-504 

control of serotonin synthesis in brain, 
487-491 

effect of cirrhosis on brain tryptophan, 
serotonin, and LNAA transport, 
511-514 


effect of diabetes on brain tryptophan, 
serotonin, and LNAA transport, 
505-509 


effect of phenylketonuria on brain 
tryptophan, serotonin, and LNAA 
transport, 509-511 

pathophysiological correlates involving 
brain tryptophan serotonin, and 
LNAA transport, 504-514 

serotonin synthesis from tryptophan, 
485-487 

serum albumin binding of tryptophan in 
blood, 499-504 

tryptophan hydroxylase studies, 485-491 

uptake of methyldopa in hypertensive rats, 
effects of diet and LNAA transport 
system on, 535-536 
Bronchial arteries 
circulation in, 1167, 1185-1191 

effects of pulmonary microembolization 
on bronchial blood flow, 1188-1191 

normal blood flow values, 1187-1188 

pattern of normal bronchial perfusion, 
1185-1187 

role in pulmonary edema after 
microembolization, 1167 
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Brown fat 
fatty acid oxidation in, function of 
carnitine in, 1458-1459 


Calcium 
Ca** as proposed mediator of vasopressin 
release, 1265-1267 
Ca** effects on afterpotentials of visual 
pigment shifts in invertebrates in 
response to visual stimuli, 723 
Ca** role in local control of coronary 
circulation, 71-72 
Ca transport and Ca-related phenomena in 
RBCs in inherited neuromuscular 
disorders, 293 
cell Ca homeostasis in sickled RBCs, 
277-279 
content in chromaffin granules, 806 
role in secretion by adrenal medulla, 
794-795 
Calcium channels: see Ion channels 
Capacitance vessels: see Veins 
Capillaries 
see also Capillary permeability 
binding sites or receptors in, 1556-1558 
angiotensin II, 1558 
histamine, 1557-1558 
serotonin and norepinephrine, 1558 
capillary wall as charge barrier, 
1554-1555 
capillary wall organization, 1538-1546 
blood-endothelial interface, 1538-1539 
endothelium, 1539-1545 
general aspects, 1538 
subendothelial structures, 1545-1546 
isolated brain capillaries in study of 
blood-brain barrier, 1527-1528 
juxtapulmonary capillary receptors (C 
fibers) mediating tachypnea after 
pulmonary microembolization, 
1170-1172 
Capillary permeability 


capillary endothelium as size barrier, 
tracer experiments on, 1546-1551 


cellular aspects of, 1536-1579 
differentiated microdomains on cell 
membrane of capillary endothelium, 
1552-1559 
capillary wall as charge barrier, 
1554-1555 
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differentiated distribution of anionic 
sites, 1552-1554 
partial chemical characterization of 
anionic sites, 1554 
preferential localization of some 
oligosaccharides, 1555-1556 
receptors, 1556-1558 
some enzyme activities, 1558-1559 
endocytosis and transcytosis in, 
relationships among membranes 
during, 1565-1567 
endocytic route, 1565-1566 
transcytotic route, 1566-1567 
endocytosis in, 1561-1563 
phagocytosis, 1561-1562 
pinocytosis, 1562-1563 
receptor-mediated endocytosis, 1563 
hydrophilic system of capillary 
endothelium, 1567-1569 
extramembranous route, 1568-1569 
transmembranous route, 1568 
sorting and gating of molecules, 1559-1560 
electrostatic sorting, 1559-1560 
receptor-mediated sorting, 1560 
size sorting, 1559 
transcytosis in, 1563-1565 
control factors, 1565 
Carbon dioxide 
airway hypocapnia in production of 
bronchoconstriction after pulmonary 
microembolization, 1178 
effect on respiration in newborn, 461-462 
inhalation in reptiles at constant body 
temperature, ventilatory responses to, 
250-251 
myocardial production of, correlation with 
coronary blood flow, 60-68 
hypercapnia, 62-63 
hypocapnia, 63-66 
pH, 66-68 
nonpulmonary gas exchange in reptiles, 
244-245 
receptor systems in reptiles for breathing 
control, 254-255 
Carboxylic acids 
monocarboxylic acid transport through 
blood-brain barrier, 1525-1527 
Cardiac output 
dependence on filling pressure, 1282-1286 
Carnitine 
biosynthesis of, 1422-1426 
enzyme steps in, 1424-1426 
degradation of, 1432-1434 
in insects, 1433 
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Carnitine (continued ) 
in mammals, 1433-1434 
in microorganisms, 1432-1433 
excretion of, 1431-1432 
function in acetate metabolism, 1439-1440 
acetate and acetyl-CoA oxidation, 
1439-1440 
fatty acid synthesis, 1439 
function in fatty acid oxidation in 
extrahepatic tissues, 1456-1459 
brown adipose tissue, 1458-1459 
heart and skeletal muscle, 1457-1458 
function in liver fatty acid oxidation, 
1451-1452 
function in metabolism of branched-chain 
amino acids, 1461-1462 
function in mitochondrial fatty acid 
oxidation, 1435-1438 
function in peroxisomal fatty acid 
oxidation, 1440 
inborn errors of metabolism of, 1464-1466 
loss and lack of, effects, 1463-1464 
metabolism and functions of, 1420-1480 
occurrence and distribution of, 1422 
precursors of, transport, 1426 
role in spermatogenesis and fertility, 
1460-1461 
transport of, 1426-1431 
in brain, 1430-1431 
in epididymis, 1430 
in kidney, 1429-1430 
in liver, 1428 
in other cells, 1431 
in skeletal muscle and heart, 1428-1429 
turnover of, regulation, 1434-1435 
Carnitine acetyltransferase 
inhibitors and “suicidal” substrates of, 
1443-1444 
isolation and properties of, 1442 
kinetics and specificity of, 1442-1443 
Carnitine acyltransferase 
in newborns, 1459-1460 
number in existence, 1441-1442 
Carnitine octanoyltransferase 
properties and activity of, 1444-1445 
Carnitine palmitoyltransferase 
effect of detergents on, 1447 
inhibitors of, 1448 
kinetics and specificity of, 1445-1447 
properties in mitochondrial membrane, 
1447-1448 
purification and properties of, 1445 
Carnitine translocase 
inhibitors of, 1449-1450 
properties and kinetics of, 1449 
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Carnivora 
cats and raccoons, organization of 
somatosensory cortex in, 223-226 
Carotid body 
chemoreceptor reflex in control of 
coronary circulation, 131-133 
chemoreceptors in respiratory control in 
fetuses, 457-458 
Carotid sinus 
reflex, control of coronary circulation, 
125-131 
Catecholamines 
see also Epinephrine; Methyldopa; 
Norepinephrine 
as proposed mediators of vasopressin 
release, 1250-1253 
biosynthesis by adrenal medulla, 
regulation of, 806-834 
biosynthetic pathway, 808-812 
effects of hypophysectomy, 829-831 
effects of nerve growth factor, 833-834 
hormonal control, 829-833 
long-term regulation: transsynaptic 
enzyme induction, 815-829 
short-term and long-term control, 
806-808 
short-term regulation, 812-815 
circulating levels, 834-835 
effect on fetal breathing, 450-452 
formation and function in brain, effects of 
precursor availability on, 524-536 
catecholamine synthesis from tyrosine, 
524-525 
control of catecholamine synthesis in 
brain, 525-532 
diet, methyldopa uptake into brain, and 
bleod pressure, 535-536 
studies on tyrosine hydroxylation and 
catecholamine formation, 524-532 
influence on glucose turnover and 
precursor-product relationships of, 
633-635 
neurotransmitter actions influencing brain 
functions, effects of tyrosine on, 
532-535 
release by adrenal medulla, hormonal 
control of, 797-799 
transport in chromaffin granules, 803-806 
Cats: see Carnivora 
Cells, cultured 
glutamine as energy source for, 596-597 
tumor cells, glutamine metabolism in, 
592-597 
Central nervous system 
see also Brain; Spinal cord 
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central norepinephrine synapses, 
molecular mechanisms of locus 
ceruleus in, 889-894 
mediators of vasopressin release, 
1243-1280 
acetylcholine, 1254-1256 
anatomical and physiological 
background, 1244-1247 
angiotensin II, 1256-1260 
calcium, 1265-1267 
catecholamines, 1250-1253 
endogenous opioids, 1262-1265 
GABA and glycine, 1268 
histamine, 1269-1270 
methodological considerations in study 
of, 1247-1250 
other putative neurotransmitters, 
1268-1270 
prostaglandins, 1260-1262 
serotonin, 1269 
speculations on possible 
pathophysiological roles for 
mediators, 1270-1273 
substance P, 1268-1269 
vasopressin itself, 1270 
pathways for reflex control of veins and 
vascular capacitance, 1327-1328 
Cerebral cortex 
see also Somatosensory cortex 
connections from somatosensory cortex 
areas in monkeys, 214-217 
neocortex innervation by norepinephrine- 
containing efferents from locus 
ceruleus, 853-856 
Cerebral ischemia 
capacitance-vessel constriction in, 
1323-1324 
Chemoreceptors 
carotid body chemoreceptor reflex in 
control of coronary circulation, 
131-138 
coronary aortic body chemoreceptor reflex, 
145-147 
in respiratory control in fetus and 
neonate, 455-459 
aortic bodies, 458 
carotid bodies, 457-458 
central chemoreceptors, 455-456 
glomus puimonale, 458-459 
reflex influence on veins and vascular 
capacitance, 1313-1318 
action on total body and splanchnic bed, 
1313-1315 
equivocal evidence, 1315-1316 
receptor reflex interaction, 1316-1318 
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Chlorides 
Cl channel from Torpedo electroplax 
reconstituted in model membranes, 
properties of, 1228-1232 
conduction properties, 1230-1231 
other reconstitution systems, 1231-1232 
rapid-gating process, 1228-1230 
exchange in RBCs in inherited 
neuromuscular disorders, 293-294 
Cholesterol 
esterification in mucosa of small intestine, 
1353-1356 
cholesterol acyltransferase, 1354-1356 
cholesterol esterase, 1353-1354 
metabolism in small intestine, 1347-1356 
cholesterol absorption, 1347-1349 
metabolism in mucosal cells, 1349-1353 
micelles and intraluminal solubility of 
cholesterol, 1348-1349 
sources of intraluminal cholesterol, 
1347-1348 
physiological function of, 1344-1347 
membrane effects, 1344-1346 
precursor function, 1346 
structural role in lipoproteins, 1346 
transport and storage, 1346-1347 
plasma cholesteryl esters, fate in 
nonhepatic tissues, 1374-1380 
cholesterol uptake in adrenal cortex and 
gonads, 1377-1379 
evidence for functional receptor of LDL 
in vivo, 1379 
LDL pathway, 1374-1377 
uptake of cholesterol in macrophages, 
1380 
transport and metabolism of, 
intravascular processes important in, 
1362-1374 
esterification of cholesterol by lecithin- 
cholesterol acyltransferase, 1362-1364 
familial lecithin-cholesterol 
acyltransferase deficiency, 1370-1374 
lipolytic activities in plasma, 1368-1370 
regulation of plasma cholesterol 
esterification, 1364-1366 
transfer and exchange of cholestery] 
esters between lipoproteins, 1366-1368 
transport from peripheral cells to liver, 
1380-1385 
studies in tissues and whole animals, 
1384-1385 
studies with artificial membranes and 
tissue cultures, 1381-1384 
transport of, 1343-1419 
uptake in liver, 1385-1400 
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Cholesterol (continued ) 
hepatic receptors of LDL, 1389-1391 
uptake by nonparenchymal liver cells, 
1397-1399 
uptake of HDL, 1394-1397 
uptake of LDLs independent of their 
receptors, 1391-1394 
uptake of remnants of triglyceride-rich 
lipoproteins, 1386-1389 
Cholesterol acyltransferase 
in intestinal cholesterol esterification, 
1354-1356 
Cholesterol esterase 
in intestinal cholesterol esterification, 
1353-1354 
Chromaffin granules 
dynamics in relation to regulation of 
adrenal medulla, 799-806 
catecholamine transport, 803-806 
granule calcium, 806 
granule membrane, 802-803 
granule structure, 799-802 
Cold 
effect on coronary circulation, 142-143 
Conditioning 
conditioned hyper- and hypoglycemia, 
effect on feeding responses in rats, 
331-332 
Connective tissue 
of limb bud, formation of, 924-926 
Joronary circulatior 
Anrep effect in, 19-23’ 
subendoearaial ischemia hypothesis as 
cause of, 29-21 
autoregul. tion of, 5-7 
coronary perfusion pressvre ,“radin:. 
coronery arterial pressurs mite: 
intraventricular pressure, 8-9 
coronary pressure minus tissue pressure, 
9-10 
coronary pressure minus zero-flow 
pressure, 10-12 
decreased flow during systole caused by 
aortic valve leaflets, 27-28 
determinants of, 4-5 
during eating and drinking, 161 
during excitement and emotion, 159-160 
during exercise, 149-159 
anemia, 156-157 
denervation, 153-155 
exercise training, 157-158 
flow distribution, 156 
heart rate, 152 
oxygen extracf:n, 151-152 


Volume 63 


a-receptor activation, 155 
6-receptor blockade, 152-153 
during sleep, 160 
effect of myocardial extravascular 
compression on, 22-29 
influence of contractility, 25-27 
influence of heart rate, 25 
influence of myocardial strains, 27 
intramyocardial tissue pressure, 22-25 
Gregg’s phenomenon in, explanations for, 
13-19 
cardiac compliance, 15 
coronary distension, 15-17 
flow and oxygen delivery, 17-18 
hypoperfusion, 13-15 
nonworking hearts, 15 
local control] of, 54-96 
adenosine hynothesis in, 72-S5 
correlation with myocardial CO, 
production, 60-68 
correlation with myocardial oxygen 
metabolism, 54-60 
effect of acidosis and angiotensin, 93 
effect of adenosine-blocking agents, 
86-93 
effect of adenosine deaminase, 92-93 
effect of aminophylline and theophylline, 
90-92 
effect of dipyridamole, 86-89 
effect of hypercapnia, 62-63 
effect of hyperoxia, 58-60 
effect of hypocapnia, 63-66 
effect of hypoxia, 55-58 
effect of lidoflazine, *%-90 
effect of pH, 66-68 
role of ATP, 95 
rote of Oa®*, 71-72 
vole of K*, 68-71 
ree of osmolarity, 71 
neu: al control of, 96-125 
coronary efferent innervation, 96-98 
denervation, 121-124 
large vs. small vessels, 119-121 
parasympathetic dilation, 98-100 
sympathetic cholinergic dilation, 100-101 
sympathetic a-receptor vasoconstriction, 
101-110 
sympathetic 8-receptor vasodilation, 
110-119 
physiology of, 1-205 
pressure and flow, 5-22 
reflex control of, 125-144 
cardiocoronary reflexes, 138-142 
carotid body chemoreceptor reflex, 
131-133 
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carotid sinus reflex, 125-131 
cold exposure, 142-143 
pulmonary embolism, 134-138 
reflexes elicited from, 144-149 
coronary aortic body chemoreceptor 
reflex, 145-147 
coronary artery baroreceptor reflex, 145 
coronary sinus occlusion reflex, 147-148 
subendocardial ischemia as cause of Anrep 
effect, 20-21 
transmural blood flow distribution, 29-54 
effect of heart rate, 39-40 
indices of blood flow, 49-53 
measurement of diffusible indicators, 
29-31 
measurement by microspheres, 31-39 
transmural biochemistry, 45-46 
transmural myocardia! blood volume 
and vascular architerture, 43-45 
transmural oxygen and oxygen 
consumption, 46-49 
transmural vasodilator reserve, 41-43 
Coronary vessels 
coronary artery baroreceptor reflex, 145 
coronary sinus occlusion reflex, 147-148 
large vs. small vessels, neural control of, 
119-121 


pressure distension as explanation for 
Grexyz’s phenomenon, 15-17 


Cross-bridge theory: see Muscie contraction 


Denervation 
of heart, effects on coronary biood flow, 
121-124 


during exercise, 153-155 


iacies with anesthesia, 12% 
studies wi*hout anesthesia, '22-124 
of heart, eliects on myocardiai oxygen 
consumption, 124 
Deoxy sugars 
deoxyglucose and fluorodeoxyglucose 
transport through blood-brain barrier, 
1508-1513 
Detergents 
effects on carnitine palmitoyltransferase, 
1447 
Diabetes mellitus 
effect on brain tryptophan, serotonin, and 
LNAA transport into brain, 505-509 
glucagon-insulin interactions in, 626-633 
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exercise effects in insulin-dependent 
subjects, 630-632 
exercise effects in non-insulin-dependent 
subjects, 632-633 
glucose turnover in, effect of glucocorticoid 
administration, 637 
Diabetes mellitus, experimental 
effect on feeding behavior, 331 
Diaphragm 
role in respiratory regulation in newborns, 
470-471 
Diet 
acute effects on se, ‘tonin formation in 
brain and importance of LNAA 
transport system, 492-504 
effects on brain tryptophan and 
serotonin, mediation via LNAA 
transport system, 493-499 
serum albumin binding of tryptophan in 
blood, 499-504 
transport of LNAAs into brain, 492-493 
effect on brain functions influenced by 
central serotonin neurons, 514-524 
appetite control, 520-524 
blood pressure control, 518-519 
growth hormone secretion, 515-518 
pain perception, 519-520 
effect on methyldopa uptake into brain of 
hypertensive rats, 535-536 
Dipyridamole 
effect on coronary circulation through its 
adenosine-blocking action, 86-89 
Drinking 
coronary circulation during, 161 
Duchenne’s dystrophy: see Neuromuscular 
diseases 
Dvystrophia myotonica: see Neuromuscular 
diseases 


E 


f ateng: see Fo 
wiectric organ 
Cl channel from Torpedo electrop'ax 
reconstituted in model membranes, 
properties of, 1228-1232 
conduction properties, 1230-1231 
other reconstitution systems, 1231-1232 
rapid-gating process, 1228-1230 
Electric stimulation 
in mapping of architectonic fields of 
somatosensory cortex of monkeys, 
210-212 
of hypothalamic ventromedial nuclei, 


i intake 
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Electric stimulation (continued ) 
effects on feeding behavior and 
metabolism, 342-343 
of lateral hypothalamic areas, 356-357 
metabolic effects, 356 
self-stimulaticn in rats, 357-358 
stimulus-bound feeding, 356-357 
Emotions 
effect on coronary circulation, 159-160 
Endocrine diseases 
genetic disorders showing alterations in 
RBC structure or function, 280-281 
Endocytosis 
endocytic processes in capillary 
endothelium, 1561-1563, 1565-1566 
phagocytosis, 1561-1562 
pinocytosis, 1562-1563 
receptor-mediated endocytosis, 1563 
Endorphins 
as proposed mediators of vasopressin 
release, 1262-1265 
effect on fetal breathing, 452 
effect on respiratory control in newborns, 
465-467 
Endothelium 
impaired pulmonary endothelial function, 
role in pulmonary edema associated 
with microembolization, 1163-1166 
of capillaries, 1538-1569 
as size barrier, tracer experiments on, 
1546-1551 
blood-endothelial interface, 1538-1539 
differentiated microdomains on cell 
membrane of, 1552-1559 
endocytosis in, 1561-1563 
hydrophilic system of, 1567-1569 
relationships among membranes during 
endocytosis and transcytosis, 
1565-1567 
sorting and gating of molecules, 
1559-1560 
subendothelial structures, 1545-1546 
transcytosis in, 1563-1565 
of pulmonary vessels, morphological 
alterations after pulmonary 
microembolization, 1136-1138 
Energy expenditure: see Energy metabolism 
Energy metabolism 
see also Body energy balance 
regulation in achieving body energy 
balance, 316-322 
Enzyme induction 
transsynaptic, in long-term regulation of 
catecholamine biosynthesis, 815-829 
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Enzymes 
see also names of specific enzymes 
activities of capillary endothelial cells, 
1558-1559 
catalyzing early steps of hexose 
metabolism, anomeric specificity of, 
776 
enzymatic tracers in study of capillary 
endothelium as size barrier, 1546-1551 
steps in carnitine biosynthesis, 1424-1426 
Epididymis 
carnitine transport in, 1430 
Epinephrine 
selective release by adrenal medulla, 
788-789 
Erythrocyte membrane 
alterations in structure or function in 
genetic endocrine disorders, 280-281 
characteristics in sickle-cell disease, 
275-280 
cell Ca homeostasis, 277-279 
cell-volume homeostasis, 275-277 
membrane composition, 279-280 
intrinsic abnormalities of, 262-275 
cation transport defects, 268-271 
disorders of RBC shape, 266-268 
surface-antigen variants, 271-275 
lithium transport in manic-depressive 
disease, modes of, 282-284 
cotransport, 283 
electrodiffusion, 283 
LiCO; pathway, 283 
Li-Na exchange, 282-283 
Na-K pump, 282 
Erythrocytes 
see also Erythrocyte membrane 
effect of genetic disorders involving 
adenosine deaminase on, 296 
Erythrocytes, abnormal 
in essential hypertension, 285-290 
abnormal Na-K cotransport, 287-289 
abnormalities in cell ion content, 285 
abnormalities in Na-K pump, 285-286 
abnormalities in Na-Na and Na-Li 
exchange, 287 
miscellaneous observations, 290 
relationships between countertransport 
and cotransport studies, 289-290 
unspecified increases in passive Na 
movements, 286-287 
in inherited neuromuscular disorders, 
291-296 
Ca transport and Ca-related phenomena, 
293 
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chloride and water movements, 293-294 
composition and metabolism, 295 
morphology and physical properties, 294 
Na-K transport, 292 


Exertion 


coronary circulation during, 149-159 
anemia, 156-157 
denervation, 153-155 
exercise training, 157-158 
flow distribution, 156 
heart rate, 152 
oxygen extraction, 151-152 
a-receptor activation, 155 
B-receptor blockade, 152-153 
exercise effects on glucagon-insulin 
interactions, 628-633 
in insulin-dependent diabetics, 630-632 
in non-insulin-dependent diabetics, 
632-633 
in normal subjects, 630 
respiratory O, uptake in reptiles during, 
239-241 


Extremities 


limb musculature, 922-935, 941-965 

effects of spinal cord transplants and 
deletions on growth of motor axons to 
muscles, 954 

evidence that axons from some 
motoneuron pools fail to grow to their 
appropriate premuscles, 961-963 

factors determining paths taken by 
growing motor axons, 957-961 

formation of limb bud connective tissue, 
924-926 

formation of limb muscles, 926-933 

growth of motor axons from lateral 
motor column to limb bud, 941-945 

growth of motor axons to premuscle cell 
masses in limbs, 945-948 

migration of somitic cells into 
prospective limb bud, 924 

origin of, 922-924 

topographical relations between growing 
motor axons, 948-954 

mature limbs, somatotopic relationship 

between positions of motoneurons and 
their axon terminals in, 935-940 


Fatty acids 
oxidation in extrahepatic tissues, function 
of carnitine in, 1456-1459 
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brown adipose tissue, 1458-1459 
heart and skeletal muscle, 1457-1458 
oxidation in liver, regulation of, 1450-1456 
allover regulation, 1456 
changes in mitochondria, 1453-1456 
effect of metabolites and cofactors, 
1450-1453 
oxidation in mitochondria, function of 
carnitine in, 1435-1438 
oxidation in peroxisomes, function of 
carnitine in, 1440 
Fatty acids, nonesterified 
esterification by brain via transport 
rate-affected pathways, 1504 
Feedback 
gastrointestinal and systemic negative- 
feedback role in determining meal 
size, 369-371 
positive and negative feedback at oral 
level in determination of meal size, 
366-369 
Feeding behavior 
see also Food intake 
determinants of meal size, 365-373 
food likes and dislikes and pleasure of 
eating, 372-373 
neural mechanisms, 371-372 
positive and negative feedback at oral 
level, 366-369 
role of gastrointestinal and systemic 
negative feedback, 369-371 
effects of lesions of lateral hypothalamic 
area, 358-361 
effects of ventromedial hypothaiamic 
lesions, 343-351 
behavioral symptoms, 344-347 
interacting mechanisms involved in 
hyperphagia and obesity, 349-351 
metabolic effects, 347-349 
feeding events and metabolic events, 
teraporal correlation of, 333-335 
ad libitum feeding, 333-334 
after food deprivation, 334 
origin of preprandial hypoglycemia, 
334-335 
feeding responses, induction or 
suppression of, 328-333 
caloric compensation, 332-333 
conditioned hyper- and hypoglycemia, 
331-332 
exogenous insulin, 328-330 
glucagon administration, 330 
glucose analogues, 330-331 
induced diabetes, 331 
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Feeding behavior (continued ) 
liporegulatory mechanism as additional 
factor in, 335-338 
demonstration of mechanism, 335-337 
underly!»g neuroendocrine pattern and 
its relation to feeding pattern, 337-338 
nature of lateral hypothalamic response to 
glucopenia, 362-363 
normal feeding, 324-327 
peripheral stimulus of hunger arousal, 
327-335 
role of glucosensitive sites in lateral 
hypothalamus, 361-362 
ventromedial hypothalamic and lateral 
hypothalamic interaction in initiation 
of feeding, 365 
Fertility 
in males, role of carnitine, 1460-1461 
Fetus 
breathing movements in, 439-455 
chemical stimuli, 444-446 
early observations, 439 
effect of catecholamines, 450-452 
effect of drugs, 448-453 
effect of endogenous opiates, 452 
effect of glucose, 450 
effect of prostaglandins and serotonin, 
452-453 
in human fetus, 453-455 
neural correlates of, 443-444 
nonchemical stimuli, 446-447 
state of arousal and fetal breathing, 
442-443 
studies in chronically instrumented 
fetuses, 440-442 
teleology, 447-450 
respiratory control system, components 
of, 455-460 
aortic bodies, 458 
carotid bodies, 457-458 
central chemoreceptors, 455-456 
glomus pulmonale, 458-459 
respiratory center, 455 
vagal afferents, 459 
transition from intrauterine to 
extrauterine breathing, 460-461 
Fibrin 
as mediator of pulmonary edema 
associated with microembolization, 
1142-1147 
Fish 
Torpedo electroplax, properties of its Cl 
channel reconstituted in model 
membranes, 1228-1232 
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Food intake 
see also Feeding behavior 
and body energy balance, neuroendocrine 
regulatory mechanism of, 314-386 
basic notions, 315-316 
determinants of meal size, 365-373 
liporegulatory mechanism as additional 
factor in feeding, 335-338 
normal feeding, 324-327 
peripheral stimulus of hunger arousal, 
327-335 
role of hypothalamic ventromedial 
nuclei, 339-355 
role of lateral hypothalamic areas, 
355-365 
sensory stimulation to eat, 338-339 
temporal correlation of metabolic and 
feeding events, 333-335 
three distinct brain responses to blood 
glucose, 364-365 
ventromedial hypothalamic 
glucosensitive sites, 351-355 
ventromedial hypothalamic 
liporegulatory mechanism, 351-355 
as effector of body energy balance, 322-324 
caloric compensation, effect on stimulus to 
eat or not eat, 332-333 
coronary circulation during, 161 
Free fatty acids: see Fatty acids, 
nonesterified 


GABA 
as proposed mediator of vasopressin 
release, 1268 
Gastrointestinal hormones 
effects on glucose turnover, 638-639 
Gastrointestinal system 
see also Intestine, small 
negative-feedback role in determining 
meal size, 369-371 
GDH: see Glutamate dehydrogenase 
Genetics 
physiologically instructive genetic variants 
involving human RBC membrane, 
261-313 
adenosine deaminase variants, 296 
endocrine disorders, 280-281 
essential hypertension, 285-290 
inherited neuromuscular disorders, 
291-296 
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intrinsic membrane abnormalities, 
262-275 
manic-depressive disease, 282-284 
sickle-cell disease, 275-280 
Glucagon 
administration of, effect on feeding 
responses, 330 
glucagon-insulin interactions, 622-633 
dynamics of, 622-624 
exercise in insulin-dependent diabetics, 
630-632 
exercise in non-insulin-dependent 
diabetics, 632-633 
exercise in normal subjects, 630 
in diabetic state, 626-628 
in exercise, 628-630 
in physiological states, 624-626 
Glucocorticoids: see Adrenal cortex 
hormones 
Gluconeogenesis 
rate estimated by tracer methods, 651-653, 
658-659 
Glucose 
see also Blood sugar 
analogues and antimetabolites of, effects 
on feeding responses, 330-331 
analogues applied locally to lateral 
hypothalamic areas, effects on feeding, 
355-356 
effect on fetal breathing, 450 
functional response of pancreatic 8-cells 
to, anomeric specificity of, 774-776 
glucopenia, nature of lateral hypothalamic 
response to, 362-363 
glucosensitive sites in lateral 
hypothalamus, role in feeding 
behavior, 361-362 
metabolism in pancreatic islets, anomeric 
specificity of, 777-781 
transport through blood-brain barrier, 
1505-1518 
deoxyglucose and fluorodeoxyglucose 
transport, 1508-1513 
determination of glucose utilization with 
methylglucose, 1513-1515 
modulations of glucose transport, 
1515-1518 
transport constants, 1505-1508 
turnover and precursor-product 
relationships of, 621-639, 657-658 
adrenal glucocorticoids, 636-638 
catecholamines, 633-635 
gastrointestinal hormones, 638-639 
glucagon-insulin interactions, 622-633 
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growth hormone, 635-636 
prostaglandins, 639 
rate of glyconeogenesis estimated by 
tracer methods, 651-653 
thyroid hormones, 638 
ventromedial hypothalamic glucosensitive 
sites and liporegulatory mechanism, 
351-355 
Glutamate dehydrogenase 
GDH/aspartate aminotransferase system 
in glutamate metabolism by isolated 
mitochondria, near equilibrium in, 
568-570 
properties of, 555 
Glutamate metabolism 
in brain, 585-589 
ammonia toxicity and pathogenesis of 
hepatic coma, 587-589 
compartmentation in brain tissue, 
585-587 
isolated brain mitochondria, 587 
in isolated mitochondria, regulation and 
interaction of mitochondrial 
metabolism with cytosolic processes, 
564-572 
involvement of glutamate and aspartate 
in transfer of reducing equivalents 
from cytosol to mitochondria, 570-572 
isolated liver mitochondria, 567-568 
near equilibrium in GDH/aspartate 
aminotransferase system, 568-570 
in kidney, renal ammoniagenesis, 572-580 
changes in renal metabolite profile, 578 
regulation of ammoniagenesis in acute 
acidosis, 578-580 
in liver, 580-585 
in mitochondria and its physiolegical 
significance, 547-605 
mitochondrial enzymes involved in, 
549-556 
aspartate aminotransferase, 555-556 
enzyme localization, 549-550 
enzyme properties, 551-556 
GDH, 555 
glutaminase, 551-555 
organ specificity of, 572-597 
transport across inner mitochondrial 
membrane, 559-564 
glutamate/aspartate antiporter, 563-564 
glutamate/hydroxy! antiporter, 560-563 
Glutamates 
involvement with aspartate in transfer of 
reducing equivalents from cytosol to 
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Glutamates (continued ) 
mitochondria in glutamate 
metabolism process, 570-572 
Glutaminase 
activity in glutamine metabolism in 
isolated mitochondria, controlling 
factors, 564-566 
properties of, 551-555 
Glutamine metabolism 
in brain, 585-589 
ammonia toxicity and pathogenesis of 
hepatic coma, 587-589 
compartmentation in brain tissue, 
585-587 
isolated brain mitochondria, 587 
in isolated mitochondria, regulation and 
interaction of mitochondrial 
metabolism with cytosolic processes, 
564-572 
factors controlling glutaminase activity, 
564-566 
in kidney, renal ammoniagenesis, 572-580 
adaptation of renal mitochondrial 
glutamine metabolism in chronic 
acidosis, 573-576 
changes in renal metabolite profile, 578 
effect of other substrates on glutamine 
metabolism and ammoniagenesis, 
577-578 
fate of glutamine carbon atoms in 
kidney, 576-577 
regulation of ammoniagenesis in acute 
acidosis, 578-580 
in liver, 580-585 
glutamine degradation, 580-582 
liver glutamine synthetase, existence of 
potential futile cycle, 584-585 
in mitochondria and its physiological 
significance, 547-605 
in small intestine, 589-591 
in tumors and tissue culture cells, 592-597 
glutamine as energy source for cells in 
tissue culture, 596-597 
mitochondrial enzymes involved in, 
549-556 
asparate aminotransferase, 555-556 
enzyme localization, 549-550 
enzyme properties, 551-556 
GDH, 555 
glutaminase, 551-555 
organ specificity of, 572-597 
synthesis and release by skeletal muscle, 
591-592 
transport across inner mitochondrial 
membrane, 557-559 
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Glutamine synthetase 
in liver, existence of potential futile cycle, 
584-585 
Glycerin 
turnover and precursor-product 
relationships of, 642-646 
Glycine 
as proposed mediator of vasopressin 
release, 1268 
Glycolysis 
in brain, transport rate-limited pathways 
of, 1493-1496 
Growth substances 
see also Nerve growth factors 
motoneuron growth factor, 1022-1028 
muscle cell growth factor, 1028 
Guanosine cyclic monophosphate 
turnover of, 655-656 


H 


HDL: see Lipoproteins 
Heart 
see also Cardiac output; Coronary 
circulation; Coronary vessels; 
Myocardium 
cardiocoronary reflexes in control of 
coronary circulation, 138-142 
denervation of, effects on coronary blood 
flow, 121-124 
during exercise, 153-155 
denervation of, effects on myocardial 
oxygen consumption, 124 
receptors and reflexes acting on venous 
system, 1319-1323 
atrial receptors, 1320-1322 
cardiopulmonary reflexes, 1319-1320 
intracardiac receptors, 1322-1323 
Heart rate 
effect on coronary circulation during 
exercise, 152 
effect on transmural blood flow 
distribution in left ventricle, 39-40 
influence on effect of myocardial 
extravascular compression on 
coronary blood flow, 25 
H t phalic barrier: see Blood-brain 
barrier 
Hemodynamics 
see also Blood pressure; Blood volume; 
Cardiac output; Heart rate; 
Renin-angiotensin system; Vascular 
resistance 
pulmonary mechanisms associated with 











October 1983 


increased permeability and edema 
after microembolization, 1139-1140 
blood velocity, 1139 
microvascular pressure, 1139-1140 
pulmonary response to microembolization, 
1117-1127 
factors mediating pulmonary 
vasoconstriction, 1120-1127 
mechanisms of increase in pulmonary 
vascular resistance, 1117-1120 
Hemorrhage 
constriction of capacitance vessels in, 
1328-1330 
Hepatic encephalopathy 
pathogenesis in relation to NHg toxicity 
and metabolism of glutamine and 
glutamate in brain, 587-589 
Hexoses 
see also Glucose; Mannose 
metabolism in pancreatic islets, anomeric 
specificity of, 773-786 
anomeric specificity of enzymes, 776 
High-density lipoproteins: see Lipoproteins 
Hippocampus 
innervation by norepinephrine-containing 
efferents from locus ceruleus, 856-857 
Histamines 


see also Receptors, histamine 
as proposed mediator of vasopressin 
release, 1269-1270 
role in pulmonary edema associated with 
microembolization, 1161-1162 
Homeostasis 


autoregulation of coronary blood flow, 5-7 
cell Ca homeostasis in sickled RBCs, 
277-279 
cell-volume homeostasis in sickled RBCs, 
275-277 
homeostatic value of bronchoconstriction 
after pulmonary microembolization, 
1178-1179 
Hormones 
influence on synthesis and secretion of 
VLDLs, 1361 
Hunger 
arousal of, peripheral stimulus of, 327-335 
induction or suppression of feeding 
responses, 328-333 
temporal correlation of metabolic and 
feeding events, 333-335 
Huntington’s chorea: see Neuromuscular 
diseases 
Hydrogen ion concentration 
effect on control of coronary circulation, 
66-68 


INDEX TO VOLUME 63 


5-Hydroxytryptamine: see Serotonin 
Hyperbaric oxygenation 
effect on coronary circulation, 58-60 
Hypercapnia 
interaction with O, in newborn, 465 
Hyperglycemia 
conditioned, effect on feeding responses in 
rats, 331-332 
Hypertension 
brain uptake of methyldopa in rats, effects 
of diet and LNAA transport system 
on, 535-536 
RBC abnormalities in, 285-290 
abnormal Na-K cotransport, 287-289 
abnormalities in cell ion content, 285 
abnormalities in Na-K pump, 285-286 
abnormalities in Na-Na and Na-Li 
exchange, 287 
miscellaneous observations, 290 
relationships between countertransport 
and cotransport studies, 289-290 
unspecified increases in passive Na 
movements, 286-287 
Hypoglycemia 
conditioned, effect on feeding responses in 
rats, 331-332 
preprandial, origin in relation to metabolic 
and feeding events, 334-335 
Hypophysectomy 
effects on catecholamine biosynthesis by 
adrenal medulla, 829-831 
glucocorticoid effect on glucose turnover in 
hypophysectomized animals, 637-638 
growth hormone effect on glucose turnover 
in hypophysectomized dogs, 636 
Hypothalamohypophyseal system 
anatomical and physiological background 
in study of central nervous system 
mediators of vasopressin release, 
1244-1247 
Hypothalamus 
innervation by norepinephrine-containing 
efferents from locus ceruleus, 857-859 
lateral hypothalamic areas (LHA), role in 
body energy balance and food intake, 
355-365 
behavioral effects of LHA lesions, 
358-361 
effects of local administration of 
2-deoxyglucose or glucose into LHA, 
355-356 
effects of self-stimulation of LHA, 
357-358 
glucosensitive sites in lateral 
hypothalamus, 361-362 
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Hypothalamus (continued ) 

metabolic effects of electrical 
stimulation, 356 

metabolic effects of LHA lesions, 361 

nature of lateral hypothalamic response 
to glucopenia, 362-363 

stimulus-bound feeding after electrical 
stimulation, 356-357 

ventromedial and lateral hypothalamic 
interaction in initiation of feeding, 365 
ventromedial nuclei, role in body energy 

balance and food intake, 339-355 

effect of intraventricular administration 
of various agents, 339-341 

electrical stimulation of nuclei, 342-343 

feeding behavioral symptoms of 
ventromedial lesions, 344-347 

interacting mechanisms in hyperphagia 
and obesity after ventromedial lesions, 
349-351 

involvement of nuclei, 341-343 

local microinjections or implants into 
nuclei, 341-342 

metabolic effects of ventromedial 
lesions, 347-349 

ventromedial glucosensitive sites, 
351-355 

ventromedial liporegulatory mechanism, 
351-355 


Inappropriate ADH syndrome 
possible role of central mediators of 
vasopressin release in, 1271-1272 
Indicators and reagents 
diffusible indicators in measurement of 
transmural blood flow in left 
ventricle, 29-31 
Infant, newborn 
respiration in, regulation of, 461-475 
chest wall reflexes, 469-470 
diaphragm and other respiratory 
muscles, 470-471 
effect of endogenous opiates, 465-467 
influence of sleep state and behavioral 
activity, 471-472 
interaction between CO, and Os, 465 
periodic breathing and apnea of 
prematurity, 472-475 
response to CO,, 461-462 
response to hypoxia and hyperoxia, 
462-465 
vagal reflexes, 467-469 
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Infant, premature 
apnea in, 472-475 
Insects 
carnitine degradation in, 1433 
Insulin 
exogenous insulin, induction or 
suppression of feeding responses, 
328-330 
glucagon-insulin interactions, 622-633 
dynamics of, 622-624 
exercise in insulin-dependent diabetics, 
630-632 
exercise in non-insulin-dependent 
diabetics, 632-633 
exercise in normal subjects, 630 
in diabetic state, 626-628 
in exercise, 628-630 
in physiological states, 624-626 
release in relation to anomeric specificity 
of hexose metabolism in pancreatic 
islets, 773-786 
anomeric specificity of enzymes, 776 
functional response of 6-cell to glucose 
and mannose, 774-776 
glucose metabolism, 777-781 
mannose metabolism, 781-782 
Intercostal muscles 
role in respiratory regulation in 
newborns, 470-471 
Intestinal absorption 
of cholesterol, 1347-1349 
micelles and intraluminal solubility of 
cholesterol, 1348-1349 
sources of intraluminal cholesterol, 
1347-1348 
Intestinal mucosa 
cholesterol metabolism in small intestine 
cells, 1349-1353 
Intestine, small 
cholesterol esterification in mucosa of, 
1353-1356 
cholesterol acyltransferase, 1354-1356 
cholesterol esterase, 1353-1354 
cholesterol metabolism in, 1347-1356 
cholesterol absorption, 1347-1349 
metabolism in mucosal cells, 1349-1353 
micelles and intraluminal solubility of 
cholesterol, 1348-1349 
sources of intraluminal cholesterol, 
1347-1348 
glutamine metabolism in, 589-591 
lipoprotein synthesis in, 1356--1362 
glycosylation of triglyceride-rich 
lipoproteins, 1359-1360 
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hormonal influence on synthesis and 
secretion of VLDL, 1361 
lipid synthesis of triglyceride-rich 
lipoproteins, 1357 
protein synthesis of triglyceride-rich 
lipoproteins, 1357-1359 
regulation of synthesis of triglyceride- 
rich lipoproteins, 1360-1361 
secretion of lipoproteins, 1360 
synthesis of HDL, 1361-1362 
Invertebrates 
see also Insects 
muscle contraction in, constant length of 
filaments during, 1052-1056 
photoreceptor responses in, late receptor 
potential of, 726-731 
analysis of experiments, 755-765 
photoreceptor transduction in, unified 
models of, 732-745 
inhibitor models, 740-742 
overflow models, 732-740 
relation of PDA (prolonged depolarizing 
afterpotential) models to other PDA 
phenomenology, 742-743 
toward a reconciliation of models, 
743-745 
photoreceptors of, role of pigment 
bistability in transduction in, 668-772 
photostable pigments in photoreceptors of, 
745-753 
functions of, 747-753 
subcellular location of, 745-747 
visual-pigment states and kinetics in, 
674-697 
electrophysiological studies, 676 
isorhodopsin, 681 
metarhodopsin, 678-681 
photometric studies, 674-676 
pigment kinetics, 684-697 
rhodopsin, 676-677 
short-lived intermediates between 
rhodopsin and metarhodopsin, 678 
specific models of invertebrate 
photochemical cycle, 681-684 
visual stimuli producing shifts in pigment 
states in, afterpotentials of, 697-726 
anti-PDA, 709-711 
anti-PDA time course and dependence 
on stimulus amount, 711-712 
Ca** and Mn** effects, 723 
“neutral” late receptor potential, 
700-702 
PDA and quantum bumps, 719-720 
PDA dependence on stimulus amount, 
703-707 
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PDA depression, 700 
PDA-depression dependence on stimulus 
amount, 707-709 
PDA ionic mechanism, 718-719 
PDA-PDA and PDA-PDA-depression 
“nonlocal” interactions, 712-715 
prolonged aftereffects in absence of 
conductance changes, 721-723 
prolonged depolarizing afterpotential 
(PDA), 698-700 
pupillary, degeneration, and 
psychophysical aftereffects, 723-724 
summary of PDA characteristics, 
724-726 
variability of PDA, 715 
vitamin A deprivation, 720-721 
wavelength dependence of PDA 
phenomena, 715-718 
Ion channels 
in model membranes, methods for study 
of, 1210-1213 
planar lipid bilayers and liposomes, 
1210-1212 
problem of protein incorporation, 
1212-1212 
reconstituted ion channels in model 
membranes, properties of, 1213-1237 
bacterial porin, 1232-1234 
Ca**-activated K* channels, 1219-1223 
cardiac sarcolemma channels, 1236 
Cl channel from Torpedo electroplax, 
1228-1232 
fast delayed K* channel of axon, 
1236-1237 
K* channels of sarcoplasmic reticulum, 
1223-1228 
miscellaneous systems, 1235-1237 
mitochondrial porin, 1234-1235 
Na* channel, 1215-1219 
nicotinic acetylcholine receptors, 
1213-1215 
Ions 
content abnormalities in RBCs in essential 
hypertension, 285 
cation transport defects across human 
RBC membrane, 268-271 
Islands of Langerhans 
hexose metabolism in, anomeric specificity 
of, 773-786 
anomeric specificity of enzymes, 776 
functional response to glucose and 
mannose, 774-776 
glucose metabolism, 777-781 
mannose metabolism, 781-782 
Isorhodopsin: see Visual pigments 
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Ketone bodies 
turnover and precursor-product 
relationships of, 653-655, 659 
utilization by brain in transport 
rate-limited pathway, 1497-1498 
Kidney 
carnitine transport in, 1429-1430 
metabolism of glutamne and glutamate, 
ammoniagenesis, 572-580 
adaptation of renal mitochondrial 
glutamine metabolism in chronic 
acidosis, 573-576 
changes in renal metabolite profile, 578 
effect of other substrates on glutamine 
metabolism and ammoniagenesis, 
577-578 
fate of glutamine carbon atoms in 
kidney, 576-577 
regulation of ammoniagenesis in acute 
acidosis, 578-580 
Kinetics 
of visual pigments in invertebrates, 
684-697 
definitions and equations, 684-685 
spectra that characterize bistable 


pigment systems, 685-697 


Lactates 
exodus from brain through blood-brain 
barrier, 1496 
turnover and precursor-product 
relationships of, 639-641, 658 
Larynx 
mucosal afferents in respiratory control of 
neonates, 459-460 
LDL: see Lipoproteins 
Lecithin acyltransferase 
familial deficiency of, 1370-1374 
experiments to explain lipoprotein 
abnormalities in, 1872-1374 
plasma lipoprotein abnormalities, 
1371-1372 
in esterification of cholesterol, 1362-1364 
Leukocytes 
pulmonary leukostasis as mediator of 
pulmonary edema associated with 
microembolization, 1147-1153 
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Leukotrienes 
role in pulmonary edema associated with 
microembolization, 1159-1160 
Lidoflazine 
effect on coronary circulation through its 
adenosine-blocking action, 89-90 
Limbs: see Extremities 
Lipid bilayers: see Membranes, artificial 
Lipids 
liporegulatory mechanism as additional 
factor in feeding behavior, 335-338 
demonstration of mechanism, 335-337 
underlying neuroendocrine pattern and 
its relation to feeding pattern, 337-338 
liporegulatory mechanism in ventromedial 
hypothalamus, 351-355 
Lipoproteins 
circulating lipoproteins, structural role of 
cholesterol in, 1346 
HDL uptake by liver, 1394-1397 
LDL pathway for plasma cholesteryl 
esters in nonhepatic tissues, 
1374-1377, 1379 
evidence for functional receptor of LDL 
in vivo, 1379 
LDL receptors in liver, 1389-1391 
plasma lipoprotein abnormalities in 
familial lecithin acyltransferase 
deficiency, 1371-1372 
experiments to explain abnormalities, 
1372-1374 
remnants of triglyceride-rich lipoproteins, 
hepatic uptake of, 1386-1389 
synthesis in liver and small intestine, 
1356-1362 
glycosylation of triglyceride-rich 
lipoproteins, 1359-1360 
hormonal influence on synthesis and 
secretion of VLDL, 1361 
lipid synthesis of triglyceride-rich 
lipoproteins, 1357 
protein synthesis of triglyceride-rich 
lipoproteins, 1357-1359 
regulation of synthesis of triglyceride- 
rich lipoproteins, 1360-1361 
secretion of lipoproteins, 1360 
synthesis of HDL, 1361-1362 
transfer and exchange of cholesteryl 
esters between lipoproteins, 1366-1368 
Liposomes: see Membranes, artificial 
Lithium 
modes of transport across RBC membrane 
in manic-depressive disease, 282-284 
cotransport, 283 
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electrodiffusion, 283 
LiCO; pathway, 283 
Li-Na exchange, 282-283 
Na-K pump, 282 

Na-Li exchange abnormality in RBCs in 

hypertension, 287 
Liver 
carnitine transport in, 1428 


cholesterol transport from peripheral cells 


to, 1380-1385 
studies in tissues and whole animals, 
1384-1385 
studies with artificial membranes and 
tissue cultures, 1381-1384 
cholesterol uptake in, 1385-1400 
hepatic receptors of LDL, 1389-1391 
uptake by nonparenchymal! liver cells, 
1397-1399 
uptake of HDL, 1394-1397 
uptake of LDLs independent of their 
receptors, 1391-1394 
uptake of remnants of triglyceride-rich 
lipoproteins, 1386-1389 
fatty acid oxidation in, regulation of, 
1450-1456 
allover regulation, 1456 
changes in mitochondria, 1453-1456 
effect of metabolites and cofactors, 
1450-1453 
lipoprotein synthesis in, 1356-1362 
glycosylation of triglyceride-rich 
lipoproteins, 1359-1360 
hormonal influence on synthesis and 
secretion of VLDL, 1361 
lipid synthesis of triglyceride-rich 
lipoproteins, 1357 
protein synthesis of triglyceride-rich 
lipoproteins, 1357-1359 
regulation of synthesis of triglyceride- 
rich lipoproteins, 1360-1361 
secretion of lipoproteins, 1360 
synthesis of HDL, 1361-1362 
metabolism of glutamine and glutamate, 
580-585 
glutamate metabolism, 582-584 
glutamine degradation, 580-582 
liver glutamine synthetase, existence of 
potential futile cycle, 584-585 
Liver cirrhosis 
effect on brain tryptophan, serotonin, and 
LNAA transport into brain, 511-514 
Lizards: see Reptiles 
LNAA (large neutral amino acid): see 
Amino acids 
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Locus ceruleus (LC) 


afferents to, 848-851 
acetylcholinesterase in LC neurons, 850 
circulating factors, 850-851 
histochemically labeled fibers projecting 
into LC, 850 
horseradish peroxidase injections into 
LC, 848-849 
orthograde labeling of terminals in LC, 
849 
receptors on LC neurons, 849-850 
anatomy of, 845-867 
antidromic activation and axonal 
conduction properties of, 874-876 
efferents of, pathways and termination 
patterns, 852-863 
amygdala, 856 
hippocampus and septum, 856-857 
hypothalamus, 857-859 
LC innervation of blood vessels, 862 
neocortex, 853-856 
other brain stem nuclei, 859 
spinal cord, 859-860 
thalamus, 856 
topographic organization within LC, 
860-862 
intrinsic organization of, 851-852 
new evidence of anatomical and 
physiological specificity of, 844-914 
toward testable hypotheses of LC 
function, 899 
what is specificity? 897-898 
why is specificity important? 898-899 
nucleus: histochemistry and phylogeny, 
846-848 
norepinephrine cell types and their 
distributions in rat, 846-847 
other histochemical characteristics, 848 
phylogenetic variation of LC, 847-848 
nucleus: location, cytoarchitectonics, and 
cell number, 845-846 
ontogeny of LC and its efferents, 863-867 
pharmacology of, 876-880 
acetylcholine, substance P, and 
neurotensin, 879 
ethanol, 879-880 
monoamines, 877-878 
other pharmacological agents, 880 
physiology of, 867-883 
spontaneous and sensory-evoked activity 
of, 867-874 
in anesthetized or paralyzed 
preparations, 867-868 
in unanesthetized preparations, 869-871 
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Locus ceruleus (LC) (continued ) 
recordings from known norepinephrine- 
containing LC neurons in behaving 
animals, 871-874 
synaptic structure and function of, 883-897 
LC-norepinephrine effects on target 
neuron functional activity, 894-897 
molecular mechanisms of central 
norepinephrine synapses, 889-894 
postsynaptic effects of LC efferents, 
886-889 
ultrastructure of LC terminals, 883-886 
Low-density lipoproteins: see Lipoproteins 
Lung 
cardiopulmonary reflexes acting on venous 
system, 1319-1320 
Lymphatic system 
of lung, impairment in pulmonary edema 
after microembolization, 1140-1141 


M 


Macrophages 
uptake of cholesterol, 1380 
Mammals 
see also Carnivora; Marsupialia; Primates; 
Rodents 
carnitine degradation in, 1433-1434 
Manganese 
Mn” effects on afterpotentials of visual- 
pigment shifts in invertebrates in 
response to visual stimuli, 723 
Mannose 
functional response of pancreatic -cells 
to, anomeric specificity of, 774-776 
metabolism in pancreatic islets, anomeric 
specificity of, 781-782 
Marsupialia 
somatosensory cortex in, organization of, 
221-223 
Mechanoreceptors 
pulmonary stretch receptors mediating 
tachypnea after pulmonary 
microembolization, 1173 
Medulla oblongata 
chemoreceptors involved in respiratory 
control in fetuses, 455-456 
Membrane channels: see Ion channels 
Membrane potentials 
afterpotentials of shifts in pigment states 
in invertebrates in response to visual 
stimuli, 697-726 
anti-PDA, 709-711 
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anti-PDA time course and dependence 
on stimulus amount, 711-712 
Ca** and Mn** effects, 723 
“neutral” late receptor potential, 
700-702 
PDA, 698-700 
PDA and quantum bumps, 719-720 
PDA dependence on stimulus amount, 
703-707 
PDA depression, 700 
PDA-depression dependence on stimulus 
amount, 707-709 
PDA ionic mechanism, 718-719 
PDA-PDA and PDA-PDA-depression 
“nonlocal” interactions, 712-715 
prolonged aftereffects in absence of 
conductance changes, 721-723 
pupillary, degeneration, and 
psychophysical aftereffects, 723-724 
summary of PDA characteristics, 
724-726 
variability of PDA, 715 
vitamin A deprivation, 720-721 
wavelength dependence of PDA 
phenomena, 715-718 
late receptor potential of invertebrate 
photoreceptor responses, 726-731 
analysis of experiments, 755-765 
Membrane proteins 
ion channel proteins, problem of their 
incorporation into model membranes, 
1212-1213 
reconstituted ion channels in model 
membranes, properties of, 1213-1237 
bacterial porin, 1232-1234 
Ca**-activated K* channels, 1219-1223 
cardiac sarcolemma channels, 1236 
Cl channel from Torpedo electroplax, 
1228-1232 
fast delayed K* channel of axon, 
1236-1237 
K* channels of sarcoplasmic reticulum, 
1223-1228 
miscellaneous systems, 1235-1237 
mitochondrial porin, 1234-1235 
Na* channel, 1215-1219 
nicotinic acetylcholine receptors, 
1213-1215 
Membranes 
effects of cholesterol on, 1344-1346 
Membranes, artificial 
in study of transport of cholesterol from 
peripheral cells to liver, 1381-1384 
integral membrane channels in, 1209-1242 
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ion channels studied in, methods, 
1210-1213 
planar lipid bilayers and liposomes, 
1210-1212 
problem of protein incorporation, 
1212-1213 
reconstituted ion channels in, properties 
of, 1213-1237 
bacterial porin, 1232-1234 
Ca**-activated K* channels, 1219-1223 
cardiac sarcolemma channels, 1236 
Cl channel from Torpedo electroplax, 
1228-1232 
fast delayed K* channel of axon, 
1236-1237 
K* channels of sarcoplasmic reticulum, 
1223-1228 
miscellaneous systems, 1235-1237 
mitochondrial porin, 1234-1235 
Na* channel, 1215-1219 
nicotinic acetylcholine receptors, 
1213-1215 
Mesentery 
pressoreceptors in, actions on venous 
system, 1323 
Metabolism 
nonlipid metabolites, turnover and 
precursor-product relationships of, 
606-667 
alanine, 646-649, 658 
basic concepts, 606-607 
calculation of rates of appearance, 
disappearance, and metabolic 
clearance and of exchangeable mass of 
tracee, 609-613 
cyclic AMP and GMP, 655-656 
effect of label and its position in tracer 
molecule on calculated rates of 
appearance and disappearance of 
tracee, 616-617 
glucose, 621-639, 657-658 
glycerol, 642-646, 658 
ketone bodies, 653-655 
lactate, 639-641, 658 
other amines and amino acids, 649-650, 
658-659 
precision of tracer-calculated rates, 
617-618 
precursor-product relationships, 618-620 
pyruvate, 641-642, 658 
rate of glyconeogenesis estimated by 
tracer methods, 651-653 
tracer method, 607-609 
validity of rates of appearance and 
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disappearance calculated by tracer 
methods, 613-616 
Metabolism, inborn errors 
adenosine deaminase deficiency and excess, 
consequences for RBCs, 296 
carnitine metabolism, 1464-1466 
Metarhodopsin: see Visual pigments 
Methionine 
metabolism by brain via transport 
rate-affected pathways, 1502-1503 
Methyldopa 
uptake into brain of hypertensive rats, 
effects of diet and LNAA transport 
system on, 535-536 
Methylglucose 
use in determination of glucose utilization 
by brain, 1513-1515 
Microbodies 
peroxisomal fatty acid oxidation, function 
of carnitine in, 1440 
Microembolism, pulmonary: see Pulmonary 
microembolism 
Microspheres 
in measurement of transmural blood flow 
in left ventricle, 31-39 
Mitochondria 
enzymes involved in glutamine and 
glutamate metabolism, 549-556 
enzyme localization, 549-550 
enzyme properties, 551-556 
fatty acid oxidation in, function of 
carnitine in, 1435-1438 
inner membrane of, transport of 
glutamine, glutamate, and aspartate 
across, 556-564 
glutamate transport, 559-564 
glutamine transport, 557-559 
isolated brain mitochondria, metabolism 
of glutamine and glutamate in, 587 
isolated mitochondria, regulation of 
glutamine and glutamate metabolism 
in, 564-572 
factors controlling glutaminase activity, 
564-566 
glutamate metabolism by isolated liver 
mitochondria, 567-568 
involvement of glutamate and aspartate 
in transfer of reducing equivalents 
from cytosol to mitochondria, 570-572 
near equilibrium in GDH/aspartate 
aminotransferase system, 568-570 
membrane of, properties of carnitine 
palmitoyltransferase in, 1447-1448 
metabolism of glutamine and glutamate 
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Mitochondria (continued ) 


and its physiological significance, 
547-605 


of liver, changes during regulation of fatty 


acid oxidation, 1453-1456 
porin channels reconstituted in model 
membranes, properties of, 1234-1235 
Models 
unified models of photoreceptor 
transduction in invertebrates, 732-745 
inhibitor models, 740-742 
overflow models, 732-740 
relation of PDA models to other PDA 
phenomenology, 742-743 
toward a reconciliation of models, 
743-745 
Monkeys: see Primates 
Motoneurons 
axons from some motoneurons within a 
pool, evidence that they fail to 
innervate appropriate myotubes 
within muscle, 965-967 
birth and development of, 917-922 
differentiation of motoneurons, 920-921 
motoneuron migration and radial glia, 
917-920 
death during development, 1012-1022 


death involves site of innervation, 
1014-1018 
evidence that death of particular 
motoneurons involves their failure to 
form appropriate synapses, 1018-1021 
growth factors during development, 
1022-1028 


growth of motor axons to premuscle cell 

masses, 941-965 

effects of limb bud manipulations on 
growth of motor axons to muscles, 
955-957 

effects of spinal cord transplants and 
deletions on growth of motor axons to 
muscles, 954 

evidence that axons f-om some 
motoneuron pools fail to grow to their 
appropriate premuscles, 961-963 

factors determining paths taken by 
growing axons, 957-961 

growth from lateral motor column to 
limb bud, 941-945 

growth to premuscle cell masses in 
limbs, 945-948 


topographical relations between growing 


motor axons, 948-954 
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motor axon terminals, plasticity of, 
1011-1012 
pools, somatotopic relationship between 
their positions and their axon 
terminals in mature limbs, 935-940 
Motor units 
activity in voluntary motor control, 
387-436 
activity during voluntary contractions, 
389-408 
interaction between muscles, 426-428 
firing-rate modulation during voluntary 
contractions, 403-408 
minimal firing rates, 403-404 
range of firing rates, 404-408 
recruitment properties during voluntary 
contractions, 389-403 
association between recruitment and 
speed of contraction, 394-395 
fatigue resistance of motor units, 
399-400 
force recruitment of motor units, 
395-397 
implications of recruitment properties 
for muscle fiber typing, 400-401 
measurement of, 390-394 
relationship between recruitment and 
firing pattern, 397-398 
synchronization of, role in generation of 
tremor, 409-413 
Movement 
frequency range of, role of muscle 
mechanics for, 408-426 
comparison between frequency ranges of 
movement and of firing rate, 425-426 
fastest possible involuntary movement: 
tremor, 408-419 
fastest possible voluntary movements, 
419-426 
fastest single muscle contractions and 
single movements, 420-421 
rapid alternating movements, 422-425 
interaction between muscles in, 426-428 
Muscle contraction 
cross-bridge theory, 1049-1113 
cross-bridge theory, statement of, 
1050-1052 
cross-bridge theory, tests of, 1052-1103 
attachment of bridges to actin, 
1080-1082 
bridge action as cause of contraction, 
1082-1084 
bridge cycling and hydrolysis of 
high-energy phosphates, 1085-1091 
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bridge movement toward thin filaments, 
1073-1080 
buildup and decline in number of 
attached bridges, 1084 
constant length of filaments in 
invertebrate muscles, 1052-1056 
constant length of filaments in 
vertebrate muscles, 1057-1066 
contraction involves cross-bridge forces 
alone, 1101-1103 
cross-bridge structure, 1067-1073 
effect of short-term history, 1091-1094 
functionally identical nature of all 
bridges, 1096-1101 
independent behavior of individual 
bridges, 1094-1096 
fastest single muscle contractions and 
single movements, 420-421 
firing-rate modulation during, 403-408 
minimal firing rates, 403-404 
range of firing rates, 404-408 
motor unit recruitment during, 
recruitment properties, 389-403 
association between recruitment and 
speed of contraction, 394-395 
fatigue resistance of motor units, 
399-400 
force recruitment of motor units, 
395-397 
implications of recruitment properties 
for muscle fiber typing, 400-401 
measurement of, 390-394 
relationship between recruitment and 
firing pattern, 397-398 
voluntary contractions, motor unit activity 
during, 389-408 
Muscle proteins 
actin, cross-bridge theory of muscle 
contraction and attachment of bridges 
to, 1080-1082 
Muscle, skeletal 
activity in voluntary motor control, 
387-436 
interaction between muscles, 426-428 
appropriate myotubes in, evidence that 
axons from some motoneurons within 
a pool fail to innervate them, 965-967 
birth and development of, 922-935, 941-965 
effects of spinal cord transplants and 
deletions on growth of motor axons to 
muscles, 954 
evidence that axons from some 
motoneuron pools fail to grow to their 
appropriate premuscles, 961-963 
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factors determining paths taken by 
growing motor axons, 957-961 
formation of limb bud connective tissue, 
924-926 
formation of limb muscles, 926-933 
growth of motor axons from lateral 
motor column to limb bud, 941-945 
growth of motor axons to premuscle cell 
masses in limbs, 945-948 
migration of somitic cells into 
prospective limb bud, 924 
origin of limb musculature, 922-924 
topographical relations between growing 
motor axons, 948-954 
carnitine transport in, 1428-1429 
developing muscle cells, synaptic sites on, 
981-991 
determination of distribution by neuron 
type, 986-988 
effect of impulse traffic on distribution 
of sites, 989-990 
growth of motor axons within muscles: 
formation of first site on myotubes 
and its polyneuronal innervation, 
981-986 
loss of sites during development, 
988-989 
fatty acid oxidation in, function of 
carnitine in, 1457-1458 
fiber typing, implications of recruitment 
properties for, 400-401 
glutamine synthesis and release by, 
591-592 
mature muscle cells, synaptic sites on, 
967-980 
distribution of sites, 971 
do synaptic sites on muscle fibers 
possess selective properties? 978-979 
recognition molecule for terminal 
formation in synaptic basal lamina, 
972-974 
relationship between synaptic basal 
lamina and acetylcholine receptors, 
974-975 
relationship between synaptic basal 
lamina and acetylcholinesterase, 
976-978 
site on muscle fibers: acetylcholine 
receptors and acetylcholinesterase, 
967-970 
sites containing recognition molecules 
for terminal formation, 971-972 
stability of sites, 970 
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Muscle, skeletal (continued ) 
mechanics of, role for frequency range of 
movements, 408-426 
comparison between frequency ranges of 
movement and of firing rate, 425-426 
dominant-tremor rate, 415-416 
fastest single muscle contractions and 
single movements, 420-421 
pathological tremor, 416-419 
rapid alternating movements, 422-425 
role of synchronization of motor units in 
generation of tremor, 409-413 
two-component model of physiological 
tremor, 413-415 
muscle cell death during development, 
1022 
muscle cell growth factor, 1028 
myotubes, mechanism of formation of 
synaptic sites on, 991-997 
relationship between synaptic basal 
lamina and acetylcholine receptors on 
myotubes, 991-995 
relationship between synaptic basal 
lamina and acetylcholinesterase on 
myotubes, 996 
synaptic basal lamina on myotubes, 991 
terminals on developing muscle cells, 
competition for occupation of synaptic 
sites, 1004-1011 
blocking of competition by inactive 
myotubes, 1006-1007 
is elimination of polyneuronal 
innervation due to competition? 
1004-1006 
maturation of terminals, 1008-1010 
role of sensory pathways in modifying 
muscle activity and competition, 
1007-1008 
terminals on mature muscle cells, 
competition for occupation of synaptic 
sites, 997-1004 
competition between different terminal 
types, 998-1001 
mediation of competition by nerve 
growth factor, 1001-1002 
release of factor promoting axon 
sprouting by inactive muscle fibers, 
1002-1003 
structure and stability of terminals on 
muscle fibers, 997-998 
veins of, involvement in arterial 
baroreceptor reflex that controls 
arterial blood pressure, 1310-1311 
Myocardial contraction 
influence on effect of myocardial 
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extravascular compression on 
coronary blood flow, 25-27 
Myocardium 
adenosine hypothesis in local control of 
coronary circulation, 72-95 
adenosine-blocking agents, 86-93 
adenosine inactivation, 85-86 
adenosine infusion, 79-83 
adenosine production, 83-85 
adenosine quantitative studies, 93-94 
adenosine recovery, 75-79 
ATP role in local control of coronary 
circulation, 95 
carbon dioxide production by, correlation 
with coronary blood flow, 60-68 
hypercapnia, 62-63 
hypocapnia, 63-66 
pH, 66-68 
carnitine transport in, 1428-1429 
compliance as factor in Gregg’s 
phenomenon of coronary perfusion, 15 
coronary blood volume in, 43-45 
fatty acid oxidation in, function of 
carnitine in, 1457-1458 
intramyocardial tissue pressure, 
measurement and its effects on 
coronary blood flow, 22-25 
myocardial extravascular compression and 
coronary blood flow, 22-29 
influence of contractility, 25-27 
influence of heart rate, 25 
influence of myocardial strains, 27 
oxygen consumption of, effects of 
denervation on, 124 
oxygen metabolism of, correlation with 
coronary blood flow, 54-60 
hyperoxia, 58-60 
hypoxia, 55-58 
sarcolemma channels reconstituted in 
model membranes, properties of, 1236 
transmural biochemistry in study of 
transmural blood flow distribution, 
45-46 
transmural blood flow distribution, 29-54 
transmural oxygen and oxygen 
consumption, 46-49 
Myotonia atrophica: see Neuromuscular 
diseases 


Neoplasms 
glutamine metabolism in, 592-597 
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Nerve growth factors 
effects on catecholamine biosynthesis by 
adrenal medulla, 833-834 
mediation of competition between 
terminals for occupation of synaptic 
sites on muscle fibers, 1001-1002 
Neural conduction 
axonal conduction properties of locus 
ceruleus, 874-876 
Neural transmission 
cholinergic transmission in adrenal 
medulla, 789-791 
Neuromuscular diseases 
RBC abnormalities in, 291-296 
Ca transport and Ca-related phenomena, 
293 
chloride and water movements, 293-294 
composition and metabolism, 295 
morphology and physical properties, 294 
Na-K transport, 292 
Neuromuscular junction 
neuromuscular synapses, development of, 
915-1048 
neuromuscular synapses, hypotheses on 
formation of, 1028-1036 
adhesive factors maintain the 
topographical relationship between 
axons in nerve trunks, 1028 
adhesive pathways guide axons to limb 
buds as well as within limb buds, 1029 
aggregation factor released from 
terminals accumulates acetylcholine 
receptor basal lamina patches, 1034 
are synapse receptors on myotubes 
selective for terminals of particular 
motoneurons? 1031-1032 
axons grow along paths of enhanced 
adhesion, 1028 
competition between terminals at 
synaptic site is for motoneuron 
growth factor, 1035-1036 
motoneurons die if they fail to get 
adequate amounts of motoneuron 
growth factor, 1036 
muscle cells synthesize a motoneuron 
growth factor, 1034-1035 
number of terminals produced by a 
motoneuron is dependent on a 
terminal factor synthesized in neuron 
soma, 1036 
premuscles release an adhesive factor 
that guides axons to them, 1029-1030 
release of aggregation factor is 
triggered by recognition between axon 
terminal and synapse receptors, 1034 
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synapse receptors are located in patches 
of synaptic basal lamina associated 
with acetylcholine receptor aggregates 
on myotubes, 1033 

synapse receptors are located in 
synaptic basal lamina of muscle fibers, 
1033 

synapse receptors become restricted to 
site of first appropriate axon contact, 
1032-1033 

synapse receptors on muscle cells 
determine that an axon terminal may 
form, 1030-1031 

neuromuscular synapses, plasticity of, 1037 


Neurons 


see also Motoneurons; Neurons, afferent; 
Neurons, efferent; Synapses 

of somatosensory cortex of monkeys, 
response properties of, 212-214 

of ventromedial hypothalamus, 
glucosensitive sites for liporegulation, 
351-355 


Neurons, afferent 


laryngeal afferents in respiratory control 
system of neonates, 459-460 
to locus ceruleus (LC), 848-851 


acetylcholinesterase in LC neurons, 850 

circulating factors, 850-851 

histochemically labeled fibers projecting 
into LC, 850 

horseradish peroxidase injections into 
LC, 848-849 

orthograde labeling of terminals in LC, 
849 

receptors on LC neurons, 849-850 

vagal afferents in respiratory control 
system of fetus, 459 
Neurons, efferent 


coronary efferent innervation, 96-98 
of LC, ontogeny of, 863-867 
of LC, pathways and termination patterns 
of, 852-863 
amygdala, 856 
hippocampus and septum, 856-857 
hypothalamus, 857-859 
LC innervation of blood vessels, 862 
neocortex, 853-856 
other brain stem nuclei, 859 
spinal cord, 859-860 
thalamus, 856 
topographic organization within LC, 
860-862 
of LC, postsynaptic effects of, 886-889 
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Neuroregulators 
biosynthesis in brain, role of precursor 
availability in control of, 484-546 
putative neurotransmitters as proposed 
mediators of vasopressin release, 
1268-1270 
GABA and glycine, 1268 
histamine, 1269-1270 
serotonin, 1269 
substance P, 1268-1269 
vasopressin itself, 1270 
Neurotensin 
effects on locus ceruleus, 879 
Neurotransmitters: see Neuroregulators 
Norepinephrine 
norepinephrine-containing neurons of 
locus ceruleus (LC), anatomical and 
physiological specificity of, 844-914 
cell types in LC, 846-847 
LC anatomy, 845-867 
LC physiology, 867-883 
synaptic structure and function of LC 
system, 883-897 
toward testable hypotheses of LC 
function, 899 
what is specificity? 897-898 
why is specificity important? 898-899 


selective release by adrenal medulla, 
788-789 


Obesity 
from ventromedial hypothalamic lesions, 
349-351 
Ontogeny 
of locus ceruleus and its efferents, 863-867 
Opiates, endogenous: see Endorphins 
Opossums: see Marsupialia 
Osmolar concentration 
role in local metabolic control of coronary 
circulation, 71 
Ovary 
uptake and degradation of plasma 
cholesteryl esters in, 1378-1379 
Oxygen 
breathing 100% Oz, effect on coronary 
circulation, 58-60 
hyperoxia, response of newborn to, 
462-465 
myocardial tissue O, tension and 
consumption, 46-49 
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nonpulmonary gas exchange in reptiles, 
244-245 

receptor systems in reptiles for breathing 
control, 254-255 

respiratory uptake in reptiles during rest 
and activity, 239-241 

ventilatory response to O, and CO, in 
newborn, 465 

Oxygen consumption 

coronary arteriovenous O, extraction 
during exercise, 15i-152 

of myocardium, effects of denervation on, 
124 


Pain 
perception influenced by central serotonin 
neurons, effects of tryptophan and diet 
on, 519-520 
Parasympathetic nervous system 
vasodilation of coronary circulation, 
98-100 
PDA (prolonged depolarizing 
afterpotential): see Membrane 
potentials 
Permeability, capillary: see Capillary 
permeability 
Peroxisomes: see Microbodies 
Pharynx 
nonpulmonary gas exchange in reptiles, 
244-245 
Phenylketonuria 
effect on brain tryptophan, serotonin, and 
LNAA transport into brain, 509-511 
Photopigments: see Visual pigments 
Photoreceptors 
of invertebrates, photostable pigments in, 
745-753 
functions of, 747-753 
subcellular location of, 745-747 
of invertebrates, role of pigment 
bistability in transduction in, 668-772 
responses in invertebrates, late receptor 
potential of, 726-731 
analysis of experimerts, 755-765 
transduction in invertebrates, unified 
models of, 732-745 
inhibitor models, 740-742 
overflow models, 732-740 
relation of PDA models to other PDA 
phenomenology, 742-743 
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toward a reconciliation of models, 
743-745 
Phylogeny 
phylogenetic variation of locus ceruleus, 
847-848 
Physical education and training 
effect of exercise training on coronary 
circulation, 157-158 
Pigments, visual: see Visual pigments 
Pituitary hormones, anterior 
see also Somatotropin 
effects on catecholamine release by 
adrenal medulla, 797-799 
Platelet aggregation 
as mediator of pulmonary edema 
associated with microembolization, 
1154-1156 
Potassium 
abnormal Na-K cotransport in RBCs in 
hypertension, 287-289 
K* role in control of coronary circulation, 
68-71 
K* transport defect across RBC 
membrane, 268-271 
Na-K pump abnormalities in RBCs in 
essential hypertension, 285-286 
Na-K transport in RBCs in inherited 
neuromuscular disorders, 292 
Potassium channels: see Ion channels 
Pressoreceptors 
arterial baroreceptor reflex influences on 
veins and vascular capacitance, 
1299-1313 
aortic pressure receptors, 1312-1313 
early studies, 1301-1302 
equivocal evidence, 1308-1310 
general systemic venoconstriction, 
1302-1305 
perspective, 1299-1301 
skin and skeletal muscle, 1310-1311 
splanchnic bed, 1306-1308 
studies of specific veins, 1311-1312 
coronary artery baroreceptor reflex, 145 
mesenteric, actions on venous system, 1323 
pulmonary arterial baroreceptors 
mediating tachypnea after pulmonary 
microembolization, 1172-1173 
Primates 
monkeys, organization of somatosensory 
cortex in, 208-217 
architectonic fields, 209-210 
electrophysiological maps, 210-212 
response properties of neurons, 212-214 
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thalamic and cortical connections, 
214-217 
prosimians and tree shrews, organization 
of somatosensory cortex in, 217-218 
Prosimians: see Primates 
Prostaglandins 
as proposed mediators of vasopressin 
release, 1260-1262 
effects on fetal breathing, 452-453 
effects on glucose turnover, 639 
role in pulmonary edema associated with 
microembolization, 1156-1159 
Proteins 
see also Bacterial proteins; Lipoproteins; 
Membrane proteins; Muscle proteins 
synthesis by brain via transport 
rate-affected pathways, 1503-1504 
Psychosis, manic-depressive 
lithium transport across RBC membrane 
in, 282-284 
correlations with manic-depressive 
disease, 284 
genetic heterogeneity in lithium 
transport, 283-284 
miscellaneous findings, 284 
modes of transport, 282-283 
Pulmonary artery 
baroreceptors mediating tachypnea after 
pulmonary microembolization, 
1172-1173 
Pulmonary circulation 
endothelial alterations after pulmonary 
microembolization, 1136-1138 
hemodynamic response to 
microembolization, 1117-1127 
factors mediating pulmonary 
vasoconstriction, 1120-1127 
mechanisms of increase in pulmonary 
vascular resistance, 1117-1120 
impaired endothelial function, role in 
pulmonary edema associated with 
microembolization, 1163-1166 
ischemia in pulmonary edema after 
microembolization, 1166 
microvessels vs. arteries as sites of fluid 
and protein exchange in pulmonary 
edema after pulmonary 
microembolization, 1138-1139 
pulmonary leukostasis as mediator of 
pulmonary edema associated with 
microembolization, 1147-1153 
Pulmonary edema 
after pulmonary microembolization, 
1127-1169 
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Pulmonary edema (continued ) production in experimental situations, 


cellular and humoral mechanisms, 
1141-1166 

cellular edema, 1167-1169 

effects of increasing degree of 
embolization, 1132-1134 

effects of microembolism on lung fluid 
balance, 1127-1132 

effects of regional atelectasis, 1141 

hemodynamic mechanisms associated 


with increased permeability, 1139-1140 


ischemia, 1166 

lymphatic impairment, 1140-1141 

microvessels vs. arteries as sites of fluid 
and protein exchange, 1138-1139 

morphological alterations in lung 
endothelium, 1136-1138 

neural factors, 1166-1167 

reversibility of increases in 
permeability, 1134-1136 

role of bronchial circulation, 1167 


Pulmonary embolism 


see also Pulmonary microembolism 
effect on coronary circulation, 134-138 
Pulmonary microembolism, 1114-1207 
alveolar collapse in, 1179-1180 
alveolar dead space after, 1179 
and thrombogenesis, 1115-1116 
arterial hypoxia after, mechanisms of, 
1180-1185 
alveolar hypoventilation, 1183-1185 
diffusion impairment, 1181 
increased venous admixture, 1181-1182 
time course of gas-exchange 
impairment, 1180-1181 
ventilation-perfusion imbalance, 
1182-1183 
bronchoconstriction after, 1174-1179 
affecting factors, 1175 
airway hypocapnia in production of, 
1178 
homeostatic value of, 1178-1179 
humoral mechanisms in production of, 
1176-1177 
neural factors in production of, 
1177-1178 
sites of, 1174-1175 
effects on bronchial blood flow, 1188-1191 
acute alterations, 1188-1189 
consequences of bronchial 
hypoperfusion, 1189 
long-term alterations, 1190-1191 
regulation of bronchial blood flow, 
1189-1190 


methods, 1116-1117 


pulmonary edema after microembolization, 


1127-1169 

cellular and humoral mechanisms, 
1141-1166 

cellular edema, 1167-1169 

effects of increasing degree of 
embolization, 1132-1134 

effects of microembolism on lung fluid 
balance, 1127-1132 

effects of regional atelectasis, 1141 

hemodynamic mechanisms associated 


with increased permeability, 1139-1140 


ischemia, 1166 
lymphatic impairment, 1140-1141 


microvessels vs. arteries as sites of fluid 


and protein exchange, 1138-1139 
morphological alterations in lung 
endothelium, 1136-1138 
neural factors, 1166-1167 
reversibility of increases in 
permeability, 1134-1136 
role of bronchial circulation, 1167 
pulmonary hemodynamic response to 
microembolization, 1117-1127 
factors mediating pulmonary 
vasoconstriction, 1120-1127 
mechanisms of increase in pulmonary 
vascular resistance, 1117-1120 
recent reviews on, 1115 
tachypnea after, causative mechanisms, 
1169-1173 
juxtapulmonary capillary receptors (C 
fibers), 1170-1172 
lung irritant or rapidly adapting 
receptors, 1170 
pulmonary arterial baroreceptors, 
1172-1173 
pulmonary stretch receptors, 1173 
Pulmonary stretch receptors: see 
Mechanoreceptors 
Pyruvates 
turnover and precursor-product 
relationships of, 641-642, 658 


R 


Raccoons: see Carnivora 
Radioisotopes 
tracers in study of turnover and 
precursor-product relationships of 
nonlipid metabolites, 606-667 
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basic concepts, 606-607 
calculation of rates of appearance, 
disappearance, and metabolic 
clearance and of exchangeable mass of 
tracee, 609-613 
effect of label and its position in tracer 
molecule on calculated rates of 
appearance and disappearance of 
tracee, 616-617 
precision of tracer-calculated rates, 
617-618 
precursor-product relationships, 618-620 
rate of glyconeogenesis estimated by 
tracer methods, 651-653 
tracer method, 607-609 
validity of rates of appearance and 
disappearance calculated by tracer 
methods, 613-616 
RBC: see Erythrocytes 
Receptors, acetylcholine 
on mature muscle cells, relationship 
between synaptic basal lamina and, 
974-975 
on muscle fibers, 967-970 
on myotubes, relationship between 
synaptic basal lamina and, 991-995 
Receptors, adrenergic, a- 
activation of, effect on coronary 
circulation, 155 
Receptors, histamine 
in capillary endothelium, 1557-1558 
Receptors, nicotinic 
functional characterization in model 
membranes, 1213-1215 
Receptors, sensory 
see also Chemoreceptors; 
Mechanoreceptors; Photoreceptors; 
Pressoreceptors 
acting on venous system, 1318-1324 
atrial receptors, 1320-1322 
intracardiac receptors, 1322-1323 
juxtapulmonary capillary receptors (C 
fibers) mediating tachypnea after 
pulmonary microembolization, 
1170-1172 
rapidly adapting receptors mediating 
tachypnea after pulmonary 
microembolization, 1170 
systems in reptiles for breathing control, 
254-255 
Reflex 
arterial baroreceptor reflex influences on 
veins and vascular capacitance, 
1299-1313 
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aortic pressure receptors, 1312-1313 
early studies, 1301-1302 
equivocal evidence, 1308-1310 
general systemic venoconstriction, 
1302-1305 
perspective, 1299-1301 
skin and skeletal muscle, 1310-1311 
splanchnic bed, 1306-1308 
studies of specific veins, 1311-1312 
chemoreceptor reflex influence on veins 
and vascular capacitance, 1313-1318 
action on total body and splanchnic bed, 
1313-1315 
equivocal evidence, 1315-1316 
receptor reflex interaction, 1316-1318 
chest wall reflexes in respiratory 
regulation in newborns, 469-470 
control of coronary circulation, 125-144 
cardiocoronary reflexes, 138-142 
carotid body chemoreceptor reflex, 
131-133 
carotid sinus reflex, 125-131 
cold exposure, 142-143 
pulmonary embolism, 134-138 
control of veins and vascular capacitance, 
1281-1342 
capacitance-vessel innervation and tone, 
1324-1326 
cardiopulmonary reflexes, 1319-1320 
caveats, 1296-1299 
central nervous system pathways, 
1327-1328 
cerebral ischemia, 1323-1324 
definitions, 1287-1291 
dependence of cardiac output on filling 
pressure, 1282-1286 
early studies, 1286-1287 
hemorrhage, 1328-1330 
in people, 1330-1333 
normal values, 1295-1296 
other receptors and reflexes acting on 
venous system, 1318-1324 
somatic-sympathetic reflexes, 1323 
venovasomotor reflexes, 1326-1327 
volume redistribution from 
vasoconstriction—De Jager-Krogh 
phenomenon, 1291-1295 


reflexes elicited from coronary circulation, 


144-149 
coronary aortic body chemoreceptor 
reflex, 145-147 
coronary artery baroreceptor reflex, 145 
coronary sinus occlusion reflex, 147-148 
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Reflex (continued ) control of, development of, 437-483 
vagal reflexes in respiratory regulation in control system for, components in fetus 
newborns, 467-469 and neonate, 455-460 
Renin-angiotensin system aortic bodies, 458 
role in secretion by adrenal medulla, carotid bodies, 457-458 
795-796 central chemoreceptors, 455-456 
Reptiles glomus pulmonale, 458-459 
nonpulmonary gas exchange in, 244-245 laryngeal afferents in neonates, 459-460 
respiration in, 232-260 respiratory center, 455 
breathing patterns, 233, 236-237 vagal afferents, 459 
control of breathing at constant body fetal breathing, 439-455 
temperature, 250-255 chemical stimuli, 444-446 
control of breathing, effects of early observations, 439 
temperature, 246-249 effect of catecholamines, 450-452 
gas exchange, 233, 238-246 effect of drugs, 448-453 
gas exchange in periodic breathing, effect of endogenous opiates, 452 
245-246 effect of glucose, 450 
gas-exchange ratios, 241-242 effect of prostaglandins and serotonin, 
O, uptake during rest and activity, 452-453 
239-241 in human fetus, 453-455 
pulmonary diffusing capacity, 234, neural correlates of, 443-444 
242-243 nonchemical stimuli, 446-447 
receptor systems for breathing control, state of arousal and fetal breathing, 
254-255 442-443 
scaling of ventilation and air convection studies in chronically instrumented 
requirements, 237-238 fetuses, 440-442 
tolerance to anoxia and hypoxia, teleology, 447-450 
regulatory responses to, 251-253 gas exchange in reptiles, 233, 238-246 
ventilation mechanisms, 235-238 gas exchange in periodic breathing, 
ventilation-perfusion matching, 243-244 245-246 
ventilation-perfusion ratio, 233 gas-exchange ratios, 241-242 
ventilatory responses to CO, inhalation, O, uptake during rest and activity, 
250-251 239-241 
Respiration pu'monary diffusing capacity, 234, 
alveolar dead space after pulmonary 242-243 
microembolization, 1179 ventilation-perfusion matching, 243-244 
alveolar hypoventilation causing arterial! in reptiles, 232-260 
hypoxemia after pulmonary regulation during newborn period, 
microembolization, 1183-1185 461-475 
breathing control in reptiles at constant chest wall reflexes, 469-470 
body temperature, 250-255 influence of sleep state and behavioral 
anoxia and hypoxia: tolerance and activity, 471-472 
regulatory responses, 251-253 diaphragm and other respiratory 
receptor systems, 254-255 muscles, 470-471 
ventilatory responses to CO, inhalation, effect of endogenous opiates, 465-467 
250-251 interaction between CO, and Oz, 465 
breathing control in reptiles, effects of periodic breathing and apnea of 
temperature, 246-249 prematurity, 472-475 
concepts of constant relative alkalinity response to CO., 461-462 
and alphastat regulation, 246-247 response to hypoxia and hyperoxia, 
consequences for ventilation and gas 462-465 
exchange, 247-248 vagal reflexes, 467-469 
exceptions to alphastat regulation and tachypnea after pulmonary 
constant relative alkalinity, 248-249 microembolization, causative 
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mechanisms of, 1169-1173 
juxtapulmonary capillary receptors (C 
fibers), 1170-1172 
lung irritant or rapidly adapting 
receptors, 1170 
pulmonary arterial baroreceptors, 
1172-1173 
pulmonary stretch receptors, 1173 
transition from intrauterine to 
extrauterine breathing, 460-461 
ventilation in reptiles, 233, 235-238 
breathing patterns, 233, 236-237 
scaling of ventilation and air convection 
requirements, 237-238 
ventilation-perfusion ratio, 233 
ventilation-perfusion imbalance causing 
arterial hypoxemia after pulmonary 
microembolization, 1182-1183 
Respiration disorders 
alveolar collapse after pulmonary 
microembolization, 1179-1180 
bronchoconstriction after pulmonary 
microembolization, 1174-1179 
affecting factors, 1175 
airway hypocapnia in production of, 
1178 
humoral mechanisms in production of, 
1176-1177 
neural factors in production of, 
1177-1178 
sites of, 1174-1175 
Respiratory center 
in fetus, 455 
Rest 
respiratory O, uptake in reptiles during, 
239-241 
Rhodopsin: see Visual pigments 
Rodents 
rats and squirrels, organization of 
somatosensory cortex in, 218-221 


Ss 


Sarcolemma 


cardiac sarcolemma channels reconstituted 


in model membranes, properties of, 
1236 
Sarcoplasmic reticulum 
K* channels of, properties after 

reconstitution in model membranes, 
1223-1228 

conduction behavior, 1226-1228 

gating properties, 1224-1226 

physiological questions, 1228 
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Self-stimuiation 


of lateral hypothalamic area, effects on 
feeding behavior in rats, 357-358 


Serotonin 


as proposed mediator of vasopressin 
release, 1269 
effect on fetal breathing, 452-453 
formation and function in brain, 
physiological control of, 485-524 
acute effects of diet and importance of 
LNAA transport system, 492-504 
control of serotonin synthesis in brain, 
487-491 
effect of cirrhosis on brain tryptophan, 
serotonin, and LNAA transport, 
511-514 
effect of diabetes on brain tryptophan, 
serotonin, and LNAA transport, 
505-509 
effect of phenylketonuria on brain 
tryptophan, serotonin, and LNAA 
transport, 509-511 
pathophysiological correlates involving 
brain tryptophan, serotonin, and 
LNAA transport, 504-514 
serotonin synthesis from tryptophan, 
485-487 
serum albumin binding of tryptophan in 
blood, 499-504 
tryptophan hydroxylase studies, 485-491 
neurotransmitter action influencing brain 
functions, effects of tryptophan and 
diet on, 514-524 
appetite control, 520-524 
blood pressure control, 518-519 
growth hormone secretion, 515-518 
pain perception, 519-520 
role in pulmonary edema associated with 
microembolization, 1160 
Serum albumin 
binding of tryptophan after transport 
through blood-brain barrier, 
1523-1524 
binding of tryptophan in blood, 499-504 


Sickle-cell disease: see Anemia, sickle-cell 
Skin 
nonpulmonary gas exchange in reptiles, 
244-245 
veins of, involvement in arterial 
baroreceptor reflex that controls 
arterial blood pressure, 1310-1311 
Sleep 
coronary circulation during, 160 
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Sleep (continued ) 
periodic breathing and apnea of 
prematurity, 472-475 
Sleep, REM 
influence on respiratory control in 
newborns, 471-472 
Snakes: see Reptiles 
Sodium 
abnormal Na-K cotransport in RBCs in 
hypertension, 287-289 
Li-Na exchange in lithium transport 
across RBC membrane, 282-283 
Na* transport defect across RBC 
membrane, 268-271 
Na-K pump abnormalities in RBCs in 
essential hypertension, 285-286 
Na-K transport in RBCs in inherited 
neuromuscular disorders, 292 
Na-Na and Na-Li exchange abnormalities 
in RBCs in hypertension, 287 
unspecified increases in passive Na 
movements in RBCs in hypertension, 
286-287 
Sodium channels: see Ion channels 
Somatosensory cortex 
organization in cats and raccoons, 223-226 
organization in monkeys, 208-217 
architectonic fields, 209-210 
electrophysiological maps, 210-212 
response properties of neurons, 212-214 
thalamic and cortical connections, 
214-217 
organization in opossums and other 
marsupials, 221-223 
organization in prosimians and tree 
shrews, 217-218 
organization in rats and squirrels, 218-221 
subdivisions of, 206-231 
Somatotropin 
effects on glucose turnover, 635-636 
in hypophysectomized dogs, 636 
secretion controlled by central serotonin 
neurons, effects of tryptophan and diet 
on, 515-518 
Species specificity 
species differences in sympathetic 
a-receptor coronary vasoconstriction, 
106-107 
Spermatogenesis 
function of carnitine in, 1460-1461 
Spinal cord 
innervation by norepinephrine- 
containing efferents from locus 
ceruleus, 859-860 


lateral motor column, death of 
motoneurons during development, 
1012-1022 
death involves site of innervation, 
1014-1018 
evidence that death of particular 
motoneurons involves their failure to 
form appropriate synapses, 1018-1021 
motor axons, growth from lateral motor 
column to limb buds, 941-945 
transplants and deletions in chick embryo, 
effects on growth of motor axons to 
muscles, 954 
Splanchnic circulation 
response to arterial baroreceptor reflex 
influences on veins and vascular 
capacitance, 1306-1308 
response to chemoreceptor reflex, 
1313-1315 
Substance P 
as proposed mediator of vasopressin 
release, 1268 
effects on locus ceruleus, 879 
Surface antigens: see Antigens 
Sympathetic nervous system 
cholinergic coronary vasodilation, 100-101 
a-receptor coronary vasoconstriction, 
101-110 
arrested heart preparations, 103-104 
beating hearts, 102-103 
different species, 106-107 
isolated vessels, 104 
physiological importance, 107-109 
c-receptor agonists and antagonists, 
105-106 
8-receptor-blocked preparations, 104-105 
8-receptor coronary vasodilation, 110-119 
@-receptor innervation, 118-119 
B-receptor subtype, 110-117 
Synapses 
see also Synaptic receptors 
failure to form appropriate synapses 
during development, involvement in 
death of particular motoneurons, 
1018-1021 
neuromuscular synapses, hypotheses on 
formation of, 1028-1036 
neuromuscular synapses, hypotheses on 
formation of, 1028-1036 
adhesive factors maintain the 
topographical relationship between 
axons in nerve trunks, 1028 
adhesive pathways guide axons to limb 
buds as well as within limb buds, 1029 
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aggregation factor released from 
terminals accumulates acetylcholine 
receptor basal lamina patches, 1034 
are synapse receptors on myotubes 
selective for terminals of particular 
motoneurons? 1031-1032 
axons grow along paths of enhanced 
adhesion, 1028 
competition between terminals at 
synaptic site is for motoneuron 
growth factor, 1035-1036 
motoneurons die if they fail to get 
adequate amounts of motoneuron 
growth factor, 1036 
muscle cells synthesize a motoneuron 
growth factor, 1034-1035 
number of terminals produced by a 
motoneuron is dependent on a 
terminal factor synthesized in neuron 
soma, 1036 
premuscles release an adhesive factor 
that guides axons to them, 1029-1030 
release of aggregation factor is 
triggered by recognition between axon 
terminal and synapse receptors, 1034 
synapse receptors are located in patches 
of synaptic basal lamina associated 
with acetylcholine receptor aggregates 
on myotubes, 1033 
synapse receptors are located in 
synaptic basal lamina of muscle fibers, 
1033 
synapse receptors become restricted to 
site of first appropriate axon contact, 
1032-1033 
synapse receptors on muscle cells 
determine that an axon terminal may 
form, 1030-1031 
neuromuscular synapses, plasticity of, 1037 
synaptic-site formation on muscle cells, 
mechanism of, 991-997 
relationship between synaptic basal 
lamina and acetylcholine receptors on 
myotubes, 991-995 
relationship between synaptic basal 
lamina and acetylcholinesterase on 
myotubes, 996 
synaptic basal lamina on myotubes, 991 
synaptic sites on developing muscle cells, 
981-991 
determination of distribution by neuron 
type, 986-988 
effect of impulse traffic on distribution 
of sites, 989-990 
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growth of motor axons within muscles: 
formation of first site on myotubes 
and its polyneuronal innervation, 
981-986 

loss of sites during development, 
988-989 


synaptic sites on developing muscle cells, 
competition between terminals for 
occupation of, 1004-1011 
blocking of competition by inactive 
myotubes, 1006-1007 
is elimination of polyneuronal 
innervation due to competition? 
1004-1006 
maturation of terminals, 1008-1010 
role of sensory pathways in modifying 
muscle activity and competition, 
1007-1008 
synaptic sites on mature muscle cells, 
967-980 
distribution of sites, 971 
do synaptic sites on muscle fibers 
possess selective properties? 978-979 
recognition molecule for terminal 
formation in synaptic basal lamina, 
972-974 
relationship between synaptic basal 
lamina and acetylcholine receptors, 
974-975 
relationship between synaptic basal 
lamina and acetylcholinesterase, 
976-978 
site on muscle fibers: acetylcholine 
receptors and acetylcholinesterase, 
967-970 
sites containing recognition molecules 
for terminal formation, 971-972 
stability of sites, 970 
synaptic sites on mature muscle cells, 
competition between terminals for 
occupation of, 997-1004 
competition between different terminal 
types, 998-1001 
mediation of competition by nerve 
growth factor, 1001-1002 
release of factor promoting axon 
sprouting by inactive muscle fibers, 
1002-1003 
structure and stability of terminals on 
muscle fibers, 997-998 
synaptic structure and function of locus 
ceruleus system, 883-897 
locus ceruleus-norepinephrine effects on 
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Synapses (continued ) 
target neuron functional activity, 
894-897 
molecular mechanisms of central 
norepinephrine synapses, 889-894 
postsynaptic effects of locus ceruleus 
efferents, 886-889 
ultrastructure of locus ceruleus 
terminals, 883-886 
transsynaptic enzyme induction in long- 
term regulation of catecholamine 
biosynthesis, 815-829 
Synaptic receptors 
on locus ceruleus neurons, 849-850 


T 


Tachypnea: see Respiration 
Testis 
uptake and degradation of plasma 
cholesteryl esters in, 1878-1379 
Thalamus 
connections of areas of somatosensory 
cortex of monkeys, 214-217 
innervation by norepinephrine-containing 
efferents from locus ceruleus, 856 
Theophylline 


effect on coronary circulation through its 
adenosine-blocking action, 90-92 
Thorax 


chest wall reflexes in respiratory 
regulation in newborns, 469-470 
Threonine 
metabolism by brain via transport 
rate-affected pathways, 1502-1503 
Thrombosis 
thrombogenesis in pulmonary 
microembolism, 1115-1116 
Thyroid hormones 
effects on glucose turnover, 638 
Tissue culture 
glutamine as energy source for cells in, 
596-597 
in study of transport of cholesterol from 
peripheral cells to liver, 13881-1384 
tumors, glutamine metabolism in, 592-597 
Transcapillary exchange: see Capillary 
permeability 
Tree shrews: see Primates 
Tremor 
role of muscle mechanics in, 408-419 
dominant-tremor rate, 415-416 
pathological tremor, 416-419 
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role of synchronization of motor units in 
generation of tremor, 409-413 
two-component model of physiological 
tremor, 413-415 
Tryptophan 
binding by serum albumin, 499-504 
binding by serum albumin after transport 
through blood-brain barrier, 1523-1524 
brain synthesis of serotonin from, 485-487 
brain tryptophan and serotonin, acute 
effects of diet on, 493-499 
brain tryptophan, serotonin, and LNAA 
transport, pathophysiological 
correlates of, 504-514 
cirrhosis, 511-514 
diabetes, 505-509 
phenylketonuria, 509-511 
effect on brain functions influenced by 
central serotonin neurons, 514-524 
appetite control, 520-524 
blood pressure control, 518-519 
growth hormone secretion, 515-518 
pain perception, 519-520 
Tryptophan hydroxylase 
in serotonin formation in brain, 485-491 
control of serotonin synthesis in brain, 
487-491 
serotonin synthesis from tryptophan, 
485-487 
Turtles: see Reptiles 
Tyrosine 
effects on brain functions influenced by 
central catecholamine neurons, 
532-535 
hydroxylation and catecholamine 
formation in brain, 524-532 
catecholamine synthesis from tyrosine, 
524-525 
control of catecholamine synthesis, 
525-532 


Vagus nerve 
afferent fibers in respiratory control 
system of fetus, 459 
vagal reflexes in respiratory regulation in 
newborns, 467-469 
Vascular capacitance: see Veins 
Vascular resistance 
pulmonary, mechanisms of increase during 
pulmonary microembolization, 
1117-1120 
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active pulmonary vasoconstriction, 
1118-1120 

effects of mechanical obstruction, 
1117-1118 

Vasomotor system 
venovasomotor reflexes and capacitance 
system, 1325-1327 
Vasopressins 
release of, central nervous system 

mediators of, 1243-1280 

acetylcholine, 1254-1256 

anatomical and physiological 
background, 1244-1247 

angiotensin II, 1256-1260 

calcium, 1265-1267 

catecholamines, 1250-1253 

endogenous opioids, 1262-1265 

GABA and glycine, 1268 

histamine, 1269-1270 

methodological considerations in study 
of, 1247-1250 

other putative neurotransmitters, 
1268-1270 


prostaglandins, 1260-1262 
serotonin, 1269 
speculations on possible 
path physiological roles for mediators, 


1270-1273 
substance P, 1268-1269 
vasopressin itself, 1270 
Veins 
and vascular capacitance, arterial 
baroreceptor reflex influences on, 
1299-1313 
aortic pressure receptors, 1312-1313 
early studies, 1301-1302 
equivocal evidence, 1308-1310 
general systemic venoconstriction, 
1302-1305 
perspective, 1299-1301 
skin and skeletal muscle, 1310-1311 
splanchnic bed, 1306-1308 
studies of specific veins, 1311-1312 
and vascular capacitance, chemoreceptor 
reflex influences on, 1313-1318 
action on total body and splanchnic bed, 
1313-1315 
equivocal evidence, 1315-1316 
receptor reflex interaction, 1316-1318 
and vascular capacitance, other receptors 
and reflexes acting on, 1318-1324 
atrial receptors, 1320-1322 
cardiopulmonary reflexes, 1319-1320 
cerebral ischemia, 1323-1324 
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intracardiac receptors, 1322-1323 
mesenteric pressoreceptors, 1323 
somatic-sympathetic reflexes, 1323 
and vascular capacitance, reflex control of, 
1281-1342 
arterial baroreceptor reflex influences, 
1299-1313 
capacitance-vessel innervation and tone, 
1324-1326 
caveats, 1296-1299 
central nervous system pathways, 
1327-1328 
chemoreceptor reflex influences, 
1313-1318 
definitions, 1287-1291 
dependence of cardiac output on filling 
pressure, 1282-1286 
early studies, 1286-1287 
hemorrhage, 1328-1330 
in people, 1330-1333 
normal values, 1295-1296 
other receptors and reflexes acting on 
venous system, 1318-1324 
venovasomotor reflexes, 1326-1327 
volume redistribution from 
vasoconstriction—De Jager-Krogh 
phenomenon, 1291-1295 
Vertebrates 
see also Fish; Mammals; Reptiles 
muscle contraction in, constant length of 
filaments during, 1057-1066 
Very-low-density lipoproteins: see 
Lipoproteins 
Visual pigments 
in invertebrate photoreceptors, role of 
pigment bistability in transduction in, 
668-772 
photostable pigments in invertebrates, 
745-754 
functions of, 747-753 
subcellular location of, 745-747 
responses in invertebrates, late receptor 
potential of, 726-731 
analysis of experiments, 755-765 
shifts in states in invertebrates in 
response to visual stimuli, 
afterpotential measurement, 697-726 
anti-PDA, 709-711 
anti-PDA time course and dependence 
on stimulus amount, 711-712 
Ca** and Mn”* effects, 723 
“neutral” late receptor potential, 
700-702 
PDA, 698-700 
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Visual pigments (continued ) electrophysiological studies, 676 
PDA and quantum bumps, 719-720 isorhodopsin, 681 
PDA dependence on stimulus amount, metarhodopsin, 678-681 


703-707 photometric studies, 674-676 
PDA depression, 700 pigment kinetics, 684-697 
PDA-depression dependence on stimulus rhodopsin, 676-677 

amount, 707-709 
PDA ionic mechanism, 718-719 
PDA-PDA and PDA-PDA-depression specific models of invertebrate 

“nonlocal” interactions, 712-715 photochemical cycle, 681-684 
prolonged aftereffects in absence of Vitamin A 

conductance changes, 721-723 
pupillary, degeneration, and 

psychophysical aftereffects, 723-724 
summary of PDA characteristics, 

724-726 
variability of PDA, 715 
vitamin A deprivation, 720-721 w 
wavelength deperdence of PDA 

phenomena, 715-718 Water 

states and kinetics in invertebrates, 
674-697 


short-lived intermediates between 
rhodopsin and metarhodopsin, 678 


deprivation of, effect on visual-pigment 
shifts in invertebrates in response to 
visual stimuli, 720-721 
VLDL: see Lipoproteins 


movements in RBCs in inherited 
neuromuscular disorders, 293-294 








